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INTEODUCTION. 

The  present  *  Companion '  closely  resembles  that  of  last  year.  A 
list  of  close  Double  Stars  detected  by  spectroscopic  observation  is 
added  for  the  first  time. 

As  in  former  years,  we  have  to  thank  Mr.  Denning  for  revising" 
the  "  Meteor  Notes,"  and  Mr.  Maw  for  kindly  supplying  a  number 

of  observations  of  Double  Stars. 

I 

M.  Loewy  has  again  favoured  us  with  advance-proofs  from  which 
we  have  obtained  the  Variable  Star  Ephemerides.  The  occultations 
of  stars  by  the  Moon,  the  phenomena  of  Jupiter's  Satellites,  and 
the  diagrams  and  Ephemerides  of  the  SatelUtes  of  the  other 
planets  are  from  the  ^Nautical  Almanac.'  The  Ephemeris  of 
Jupiter  V.  is  from  the  *  Connaissance  de  Temps,'  1902. 

The  **  Fraction  of  the  Year "  is  the  fraction  which  has  elapsed 
at  mean  noon  of  the  particular  day  from  mean  noon  on  January  i. 
The  Moon's  declination  is  given  for  mean  midnight.  The  "  Lon- 
gitude of  the  Moon's  Terminator "  is  given  for  mean  midnight ; 
the  letters  M.  and  E.  signifying  morning  and  evening — ^that  is, 
that  the  Sun  is  rising  or  setting  on  that  particular  longitude  of 
the  Moon's  surface ;  the  sign  +  indicates  longitudes  reckoned  from 
the  central  meridian  in  a  westward  direction.  The  angles  of 
disappearance  and  reappearance  for  occultatious  are  reckoned  from 
the  true  north  in  the  direction  N.  E.  8.  W.,  as  for  double  stars. 

G-reenwich  Mean  Time  is  used,  and  the  astronomical  day  is 
reckoned  from  noon  to  noon,  except  in  the  Ephemerides  of 
Variable  Stars,  where  Greenmch  Civil  Time  is  used,  the  day 
being  reckoned  from  midnight  to  midnight. 
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Meteoric  Showers, 


[No.  313. 

Radiant-points  of  the  principal  Meteoric  Showers  of  the  Year. 

Bv  W.  F.  Denning. 


Date. 

Badiant. 

Meteors. 

Date. 

Badiant. 

Meteors. 

Jan.    2.3.  . 

a          B 

00, 
230  +53    Swift;  long  paths. 

July  28  ...   339  -11 

Slow;  long. 

3  ••• 

156  4-41     Swift. 

July-Sept..     335  +73 

Swift;  short.. 

II  ... 

220  4-13      Swift:  streaks. 

Aug.    4  ...       30  +36 

Swift;  streaks. 

17  ... 

^95  +53      Slow;  bright. 

4-10     350  +51 

Swift. 

22  ... 

208  —   8      Very  swift;  streaks. 

10-12      45  +57     Swift;  streaks. 

25  ... 

131   +32    ,  Swift. 

10-21 

350  —14     Bather  slow. 

29  ... 

213  +52     Very  swift. 

14  ...     311    +62 

Bather  swift. 

Feb.     5-10 

74  +43     Slow  ;  bright. 

15  ...     290  +53 

Swift;  bright. 

15  ... 

236+11      Swift;  streaks. 

21-25I    291   +60 

Slow;  bright. 

15  ... 

261   +4     Swift ;  streaks. 

25  ...         5  +11 

Slow ;  short. 

20,.. 

181   +34     Swift;  bright. 

Aug.-Sept.i     346  +  0 

Slow, 

20  ... 

263  +36    1  Swift;  streaks. 

Sept.    5-15'      62  -1-37 

Swift;  streaks. 

Mar.  1-4...     166  +  4   i  Slow;  bright. 

6-17     106  4-52 

Swift;  streaks. 

14  ...     250  -f-S4     Swift. 

10-22       74  4-42 

Swift;  streaks. 

18  ..       316  -1-76     Slow;  bright. 

15  •••!      77  +57 

Swift;  streaks. 

24  ...     161   4-58      Swift. 

21  ...       31   +19 

Slow. 

27  ... 

229  +32    j  Swift;  smalK 

22  -     335  +58 

Slowish. 

28  ... 

263   +62     Bather  swift. 

27  ...|      75  +15 

Swift;  streaks. 

Apr.  12-24 

210  —10 

Slow  fireballs. 

Oct.     2  ...!    230  4-52 

Slow ;  bright. 

17-24 

241   +47' 

Small;  short. 

4  ..•'     133   +79 

Swift;  streaks. 

18-23 

189  -31 

Slow;  long. 

4  -.      310  -^77 

Slowish. 

20-21 

261   +36      Swift;  bL white. 

8  ...       77  +3* 

Swift;  streaks. 

20-21 

270  +33 

Swift. 

8-14       45   +58 

Small;  short. 

25  ... 

272  +21 

Swift;  short. 

14  ...      133   +68 

Bather  swift. 

30  ... 

291  +59 

Bather  slow. 

16-23       89  +  8 

Swift ;  streaks. 

May     I  ... 

239  +46 

Small ;  short. 

18.20     92  +15 

Swift;  streaks. 

5-17 

254—21    1  Slowish. 

23  ...       99  +13 

Swift ;  Btreaks. 

6  ... 

338  -  2 

Swift;  streaks. 

29  ... 

109  +23 

Very  swift. 

7  ... 

246  +  3 

Slow;  bright. 

Nov.    I  ... 

43  +22 

Slow ;  bright. 

ii-i8 

231    +27      Slow;  small. 

2  ... 

55  +  9 

Slow;  bright. 

29  ... 

264  4-64     Slowish. 

10-12 

133  +31 

Verj'  swift ;  streaks. 

30  ... 

333  +27      Swift;  streaks. 

14-16 

150  +22 

Swift;  streaks. 

June- July. 

249  — 20 

Slow;  fireballs. 

16-28 

154  +41 

Swift;  streaks. 

June    10  ... 

261   +  5 

Ver>'  slo\^. 

20-23 

63  +23 

Slow;  bright. 

ii-ig 

274  +69    1  Bather  swift. 

23.24 

25  +43 

Very  slow ;  trains.  1 

13  ... 

310  4-61      Swift;  streaks. 

25-28     208   +43      Very  swift. 

20  ... 

335  +57     Swift. 

30  ...     190  +58      Swift;  streaks. 

26  ...     354  -h39 

Swift ;  streaks. 

Dec.    4  ... 

162  +58 

Swift;  streaks. 

July    4  ...     303    4-24 

Swift. 

6  ... 

80  4-23 

Slow;  bright. 

7-Aug.     333  -h27 

Swift. 

0  ... 

145   +  7 

Swift;  streaks. 

6-i2|    282  —13 

Very  slow. 

8...!    208+71      Bftther  swift. 

15.31'      23   4-43 

Swift;  streaks. 

IO-I2    108  +33     Swift;  short. 

19  .. 

.     314  +48 

Swift;  short. 

12....    119  +29   i  Batheir  Awifti. 

19-2^ 

|.     290  4-24 

Slow. 

22  ... 

194  +67      Swift;  streaks. 

25-Sep.  II 

5       48  +43 

Swift;  streaks. 

1           25  ... 

98   +31    1  Very  slow. 

The  radiant-points  of  the  more  brilliant  showers  are  indicated  by  heavier  type.    The^ 
Leonids  of  November  may  be  somewhat  plentiful  in  1902  and  1903. 

The  Perseids,  with  max.  on  August  1 1 ,  are  visible  for  a  considerable  period  and  their  radiant- 
Doint  exhibits  a  motion  to  E.N.E.  amongst  the  stars.    The  following  is  an  ephemeris : — 


Date. 

1 

Badiant. 

Date. 

Badiant. 

\      Date. 

Badiant. 

a          S 

a          d 

a          S 

0            0 

0            0     1 

' 

0           0 

July  20  ... 

197  +50-9 

July  30  ... 

30-8  +53-81  Aug.    9  ... 

42-6  +56-5 

22  ... 

21-8  +51*6 

Aug.    I  ... 

33-2  +54-4!            II  ... 

45-0  +57-0 

24  ... 

24*0  +52*2 

3  ... 

35*5  +55*o 

13  ... 

47-5   +57*5 

1            26  ... 

26'2    +52-8 

5  ••• 

37*9  +55*5 

15  ... 

50-1    +58-0 

28  ... 

28-5  +53-3 

7  ... 

40*2  +56-0 

17  ... 

52-6  +58-5 

I        1902.] 
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Planets. 


[No.  313. 


• 

Jupiter  m). 

Saturn  (h). 

1902. 

B.A.    Dec. 
Noon.   Noon. 

Diam. 

BiseB. 

1 

Tran- 
sits. 

Sets. 

B.A. 

Noon. 

Dec. 
Noon. 

Diam. 

r 

Rises. 

Tran- 
sits. 

h   m 

Sell 

h  m  s  0   , 

,1   h  m 

h  m 

h  m 

h  m  s 

0 

II 

h  m 

h  D 

Jan.   I 

19  33  loi  22  oS. 

29*8  I20  50 

0  52 

4  54|'9  16  53|22  6S. 

14*0 

20  35j  0  36 

4  3 

1     *» 

19  53  4^1  «3 

298  ,19  43 

,  »3  50 

3  57 

19  26  59 

21  48 

14*0 

19  21123  24 

$  » 

Feb.  10 

20  12  34!  20  18 

30*2  18  38 

22  51 

3  4 

19  36  39 

21  28 

14-2 

18  1022  15 

2  2 

Map.  .2 

20  30  551 19  19 

31-0  17  32 

21  51 

2  10 

19  45  16 

21  9 

i4'4 

16  58 

»»  5 

I  I 

22 

20  47  24  18  21 

32*2  ,16  23 

20  48 

r'3 

19  52  15 

20  52 

14-8 

'5  44 

«9  53 

0 

Apr.  1 1 
;  May   I 

21  I  16  17  28 

33-8  15  13 

19  43 

0  13 

19  57  5 

20  40  ! 

152 

14  29  18  39 

22  4 

21  II  45 

16  46 

35*8  i«4  I 

18  35 

*3  9 

19  59  22 

20  35   i 

15-8 

13  14  17  23*1  3 

I     21 

21  18  4'  16  23 

38-2  |12  47 

17  23 

21  59 

19  58  57 

20  38 

16*2 

II  53, i6  3 

10  1 

j  June  10 

21  19  36  16  21 

40*6  II  27 

16  5 

20  43 

19  55  59 

20  48 

i6-8 

>o  33l«4  4» 

185 

!  ,  30 

21  16  8| 16  41 

43*0  10  8 

14  43 

19  18 

19  50  59 

21  3 

I7'0 

9  io!i3  18 

«7  2 

July  20 

21  8  22  17  20 

44-4  8  46 

13  17 

17  48 

«9  44  55 

21  21   i 

17-0 

7  4811  54 

17 

Aug.  9 

20  58  13  18  7 

45-0 

7  21 

II  4« 

16  15 

19  38  58 

21  37 

17-0 

6  25'io  29 

H  3 

29 

20  48  31' 18  47 

44-0 

5  5« 

10  20 

14  42 

19  34  21 

21  49   1 

1 6-6 

5  3 

9  6 

13 

Sept.  18 

20  41  59  19  12 

42-2 

4  36 

«  55 

13  14 

19  31  56 

21  56   1 

l6*2 

3  43 

7  45 

II  4 

Oct.   8 

20  40  22  19  17 

39-8   3  15 

7  34 

II  53 

19  32  15 

21  57   i 

156 

2  24 

6  26 

10  a 

28 

20  44  5J  19  2 

37*4  1  »  0 

6  20 

10  40 

«9  35  19 

21  51 

152 

I  8 

5  " 

?  ■ 

Nov.  17 

20  52  381 18  27 

35*»  0  45 

5  9 

9  33 

19  40  54 

21  39   1 

14-8 

23  56 

3  58 

8 

Deo.   7 

21  5  6  17  34 

33*4  23  33 

4  3 

«  33 

19  48  30 

21  21 

»4*4 

22  41 

2  47 

65 

27 

21  20  25 

16  25  s. 

32*0  22  24 

3  0 

7  36 

«9  57  3« 

20  58  s. 

14-2 

21  29j  I  37 

5  4 

Uranus  (^). 


Neptune  (^). 


Jan. 

Mar. 
Apr. 
May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


2  20 

5  59  10 

22 

15  N. 

0  28 

5  59  59 

22 

16 

22  34 

5  54  22 

22 

17 

20  37 

5  54  52 

22 

18 

18  37 

5  57  25 

22 

20 

16  35 

6  I  28 

22 

21 

14  32 

6  6  14 

22 

21 

12  32 

6  10  47 

22 

20 

10  32 

6  14  17 

22 

18 

8  36 

.6  15  59 

22 

17 

6  42 

6  15  35 

22 

16 

4  50 

6  13  13 

22 

16 

2  56 

6  9  43 

22 

17  N. 

27 
27 

2-6 
2-6 
2-6 

25 

2*5 
2*5 

2-6 
2-6 
2-6 

27 

2*7 


i  3 

I  I 

I23 

121 

19 

17 
15 
13 

II 

9 

7 

3 


9 

8 

8 

MO 

•«i5 

21 


II 

9 

7 

5 

3 
I 

24123 

30:21 

3619 

39  » 7 

4215 

42  13 
39!  1 1 


16 

15 

15 
18 

23 

29 

32 

38 
44 

47 
49 
49 
47 


»9 

17 

«5 

13 
II 

9 

7 

5 

3 
I 

23 
21 

«9 


Ceres. 

1902. 

PaUas. 

1902. 

E.A. 

Noon. 

NooA.   '^"^°"*«- 

1 

R.A. 
Noon. 

Dec. 
Noon. 

Transits. 

h  m 

0  i 

h  m 

h  m 

0  1 

h  m 

Sept.  30  ... 

8  45 

22  33  N. 

20  10 

Dec.  II  ... 

6  39 

32  10  S. 

13  19 

Oct.  12  ... 

9  4 

21  59 

19  42 

23  ... 

6  29 

32  51 

12  23 

24  ... 

9  21  , 

21  29   1-  19  12 

35  ... 

6  19 

32  12  s. 

II  25  , 

Nov.  5  ... 

9  37 

21  6    18  40 

17  ... 

9  5» 

20  55  N.  1  18  7 

• 

Juno. 

Vesu. 

Feb.  14  ... 

II  59 

0  49  S. 

14  22 

June  26  ... 

19  52 

21  30S. 

'3  34 

26  ... 

II  52 

0  49  N. 

»3  27 

July  8  ... 

19  41 

22  50 

12  37 

Mar.  10  ... 

11  43 

2  42 

12  31 

20  ... 

19  29 

24  9 

II  38 

22  ... 

"  33 

4  35  ^ 

11  34 

Aug.  I  ... 

19  18 

25  16 

10  40 

Apr.  3  ... 

___ 

II  24 

6  16  N. 

10  39 

13  ... 

19  II 

26  5S. 

9  45 

The  times  of  rising  and  setting  correspond  to  the  adjacent  transit,  irrespective  of  the  day  given  in 
the  first  cohimn. 
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1902.]  JSclipHs. 


ECLIPSES  IN  1902. 

In  the  year  1902  there  will  be  three  Eclipses  of  the  Sun  and  two  of  the 
Moon. 

I. — A  Partial  Eclipse  of  the  Siin,  1902,  April  S, 

InTisible  at  Greenwich.  This  Eclipse,  which  will  be  visible  only  from  the 
northern  part  of  N.  America  and  the  Aretic  Regions,  is  unimportant.  Th(^ 
magnitude  of  greatest  Eclipse  is  0x68  (Sun*8  diam.  =1). 


11. — A  Total  Edipse  of  the  Moon^  1902,  ApHl  22. 

Partly  visible  at  G-reenwich.  The  whole  of  the  total  phase  will  be  seen  from 
Eastern  Europe,  East  and  South  Africa,  Asia,  and  Australia.  The  Moon  will 
rise  totally  eclipsed  at  Greenwich  at  7*"  5"™. 

h     m  h     m 

First  contact  with  Penumbra    3  50*3      With  shadow     5     0-2 

Last  „  „  9  55*3  „  „  8  454 

Beginning  of  Total  Phase 6  10*2  End 7  35*4 


III. — A  Partial  Edipse  of  the  Sun^  1902,  May  7. 

Invisible  at  Greenwich.  Visible  only  from  New  Zealand  and  the  Pacific 
Ocean. 

At  Wellington  (N.  Z.)  a  Partial  Eclipse  will  be  visible.  Magnitude  0*246 
(Sun*8  diam.  =1).  Begins  May  7**  20*"  i9«>-8.  Greatest  Phase  7*  21*'  4*7. 
Ends  7*  21^  52'"*7.  Wellington  Standard  Mean  Time  (11^  hours  fast  on 
Greenwich). 

IV. — A  Total  Edipse  of  the  Moon^  1902,  October  16. 

Partly  visible  at  Greenwich. 

h     m  h    m 

First  contact  with  Penumbra  1 5  17*9  With  shadow  16  16*9 
Last        „            „        „         20  48-9  „        „         19  49*9 

Beginning  of  Total  Phase...  17  i8*6     End  of  Total  Phase  18  48*2 
The  Moon  will  set  totally  eclipsed  at  Greenwich  at  1%^  32". 


V. — A  Partial  (Jdipse  of  the  Sun^  October  30. 

Greenwich  Mean  Time  of  Conjunction  in  R.A,  30**  19^  28"*  i9». 

d    t    m  o    i  o     . 

Begins  on  the  Earth  generally  Oct.  30  17  58*5  in  Long.  19  46  E.,  Lat.  58  26  N. 
Ends  „  „  „  3022    2*3       „      106    8  E.,  Lat.  33  12  N. 

At  Greenwich  a  Partial  Eclipse  will  be  partly  visible,  ending  19  0*6     39  I  <£:| 
At  Oxford  „  ,,  „  „  190*4     39  I -a. 

At  Cambridge  „  ,>  „  ,,  ,  19  47    42J  |!« 


10  Occultatiotu,  tgo2.  [No.  318. 

OCCULT ATIONS,  igo2.     (Visible  at  Okiknwich.) 


JO  Virginia 

-.i.O.  j«6 

Oapricorni . 


«A3"»rii    


-  .-iS''43'>- 
B.A.C.  1140  ... 
D.!lL  +  i8°s94.( 
D.M.  +  i83  6i4..' 
B.A.C.  164-7   .       -  , 

71  Otionis  ,.  ' 

eg  Oertunoru 
B.A.C.  1737 
K  Cancti 

i5  LibTK     .. 


fj^8cacpii  .... 
3'  Soorpii  .... 

«  Fimium   

B.A.O.  609..., 

DM.+  .5°4.30 
B.A.C.  1240   ., 

ilBuri 

A^  Oancri  .... 
60  Oancri  ..... 
56  8aitantie    „ 


■  D.M.-18-5 
B.A.C.  146K 
z6  Qeminurii 
6g  Oeminoni 

86  Virginis.. 
D.M.-.9's,3+ 

3.  77-7 
a'Tauri 

laoT&uri   .. 
B.A.C.  1116 

6g  0emiii(,ni 

a^i^ni'» :; 

B.A.C.  isSo 
fi'  aagittarii 


c'  Onprioorni. 
f' Capri comi, 
51  Geiuiuorun 

;ti  Sextands   . 


54  Celi    ... 
86  Virginia 
>  Scorpii 
D,M.-i9<'si34. 
B.A.C.  77i7    ...i' 


(•^  Uapricorni . 
[aFiuiiiiD.  . 
B.A.C.  11J9   . 


B.A.C.  7717  ., 
iiPiKium.... 
B,A.O.  M19   . 

J'Tniiri 

Tnuri 

D.M.  +  n=7;o  ' 
(Meau) , 
Tttun   .... 


S  '3 

119 
"3 

15  0 
14  11 

Si.' 

141 

■  6  .5 

:;jt 

S6 
9» 

» 36 
>  47 
.  4.6 

i+S 

13  9 

6  10 

So 

17  44 

16  Qeminoniu 
6S  OeminoriLu 


!:'Pisciuir. 

D.M.+i6°s69 

;i  Tauri  

i^Tauri 

P.M,-1-I7='ii8: 
D.M.-i-i7''iii, 
XOeniinorum.. 
t  Caucpi 


t  SUr  below  horiion.  •  Star  rising.  }  Star  lettinj 

The  anglw  (P)  are  reokonsd  trom  the  true  H.  point  in  the  direotion  K.,  E.,  S.,  V 
bottom  of  the  Moon's  inierttd  image  tovarda  the  right. 


w 


f 


1902.] 


Occultations,  1902  {continued). 


11 


te. 


Star. 


r. 


B.A.C.  7717   .. 

60  Cancri    

c  Cancri 

V  Iieonis 

B.A.C.  6992  .. 
/3  Capricomi  .. 

12  Pisdum 

Z}  Piscium 

DJII.+160  569 


i 


6-5 
57 
5-0 

4-5 


67 

3'4 

6*5 

4»i 

6-41 


Disap. 


M.T. 


h    m 

5  33 

12     6 

18  42 
14  14 


7  3a 
7  38 
5  41 

7  8 

8  43 


• 

Reap. 

p. 

M.T. 

P. 

0 
266 

0 

47 

b  m 
6  49 

94 

13  7 

291 

69 

19  51 

15  0 

299 
333 

34 

3.8 
60 

74 
75 

'  8  33t 

6  59 

8  22 

9  52 

290 
286 

*47 
238 
263 

Date. 

,     Star. 

Dec. 

>3 
17 

^^Tauri 

^^Tauri 

M 

15 

'5 

15 

M 
16 

16 

>7 
20 

i2oTauri  

D.M.+  12''  1182 
D.3H.+  i7°  1214 
B.A.C.  2116  ...' 
26  Geminorum . 
\  Geminorum  . 
68  Geminorum . 

A*  Cancri  

B.A.C.  3873  ... 

SI 

Disap. 

Beap. 

^ 

M.T. 

P. 

0 

M.T. 

1 

• 

h  m 

h  m 

< 

40 

>3  53 

86 

14  56 

2< 

47 

14  27 

no 

15  23 

M 

5*3 

16  52 

13  !  17  0 

3! 

6-5 

5  47  !  94 '  6  38  2< 

6.5 

8  36  134   9  19  2^ 

6-5 

13  37  i  loi  14  46  2: 

5» 

18  24  29 :  18  42  3* 

3-6 

5  49t!  64   6  32  3« 

5'o 

12  27  I  14'   13  20 

2' 

r8 

18  37  ■  96 1  19  36 

3<: 

6-z 

14  20 

156 

1 

15  11 

2; 

t  Star  below  horizon. 

The  angles  (P)  are  reckoned  from  the  true  N.  point  in  the  direction  N.,  E.,  S.,  W.,  2.  e,  from  the 

bottom  of  the  Moon*s  inverted  image  towards  tiie  right. 


The  following  *'  near  approaches  "  are  also  given  in  the  *  Nautical 
Almanac/  and  are  especially  interesting  to  observers  rather  South 
and  rather  North  of  Greenwich  respectively: — 


North  Near  Ap^raotjches, 


Date. 


Star. 


I. 


19 

18 


Jan. 
Feb. 

20 
20 
Mar.  1 5 
May  20 
Aug.  25 
Sept.  8 
13 


B.A.C.  1 361  ... 
D.M.+17O1479 

A^  Cancri  

K  Cancri 

i  Tauri 

a  Librie 

B.A.C.  1 1 19  ... 
B.A.C.  5408  ... 
B.A.C.  6992  ... 


Mag. 

G.M.T. 

Angle. 

h  m 

0 

6-5 

15  17 

0 

6-2 

12  7 

14 

5-6 

+  50 

II 

5-0 

I  17  44 

18 

5> 

13  8 

I 

3-0 

13  \% 

12 

.6-4 

10  II 

348 

6-5 

9  50 

I 

<>7 

6  39 

347 

Date. 


Sept.  13 

.   »3 
OcC   12 

19 

Not.  II 

15 
De?.  13 

14 

»7 


Star. 


j3  Capricomi . 
ii9Tauri  .... 


c^  Capricomi. 
B.A.C.  1272  . 
21  Piscium 
B.A.C.  II 19  . 
B.A.C.  1272  . 
119  Tauri  .... 
A*  Cancri  .... 


Mag.  \  G.M.T. :  Angle. 


3'4 
4-6 

5-a 
6-3 
61 

6-4 
6-3 

4-6 

5-6 


h  m 

0 

6  48 

347 

13  5 

354 

9  5> 

336 

10  16 

347 

6  55 

335 

9  I 

3+5 

7  »4 

347 

16  24 

4 

17  5 

20 

South  Near  Approaches, 


I  Jan.   12 

j  Feb.   16 

I  June  20 

July  26 

Oct.  14 


c^  Capricomi.. 

m  Tauri 

B. AC,  6081  .. 
2^  Piscium..... 
12  Pisdum 


6-2 

5» 
6-5 

4*2 
6-5 


m 

20 


h 

5 

14  21 

'4  39 


13 
12 


21 
I 


J5 
183 

172 

157 
156 


Oct.  20,  115  Tauri  5*4 

22  I  51  Geminorum.     5*4 
Nov.  18  j  D  M.+i6°i363;    65 


Dec. 


14 
22 


115  Tauri 
B.A.C.  4394 


5:4 

5*9 


h 
18 
II 

15 

1+ 

18 


m 

53 

17 
20 

16 

34 


o 
184 

183 

189 

182 

205 
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Jupiter^ $  Satellitei,  1902. 


[No.  313. 


JUPITER'S  SATELLITES,  igot. 
Phenomieika. 


By  Signifies  Ee.  die. ;  E, 


February, 

d  h  m 

12  2  15  i.  T. 
20  37  i.  e. 
23  24  i.  O. 

13  8  6  ii.  t 
II  2ii.T. 

18  26  i.  t. 

20  46  i.  T. 

14  5  29  iii.  e. 

11  4  ii.  O. 
15  6  i*  e. 

17  54  O. 

15  2  18  ii.  e, 

6  15  ii.  O. 

12  56  i.  ^. 
15  16  i.  T. 

16  9  35  i.  e. 

12  25  i.  O. 

21  31  ii.  t, 

17  o  27  ii.  T. 

7  27  i.  t 

9  46  i.  T. 

21  41  iii.^. 

18  I  15  iii.  T. 

3  40  iv.  ^. 

4  3  »•«• 
6  55  i.  O. 

8  I  iv.T. 
15  36  ii.  e. 

19  41  ii.  O. 

19  I  57  i.  t. 

4  16  i.  T. 

22  31  i.  e, 

20  I  25  i.  O. 

10  56  ii.  t. 

13  51  ii.T. 

20  27  i.  t. 
22  47  i.  T. 

21  9  29  iii.  e, 
15  33  iii.O. 
17  o  i.  e, 
19  56  i.  O. 

22  4  53  ii.  e. 

9  4  ii.O. 

14  57  i.  t. 
17  17  i.  T. 

23  II  28  L  «. 
14  26  i.  O. 

24  o  20  ii.  t 
3  16  u.  T. 
9  27  i.  t. 

11  47  i.  T. 

25  17  iii.  t, 

5  43  iii.  T. 


Feb,  (oon.). 

d 

h  tai 

*5 

5  57  i.  «. 

«  56  i.  0. 

18  II  i\.e. 

22  28  ii.O. 

26 

3  57  i.^. 

6  17  i.  T. 

7  5  !▼.  «. 

1 1  14  iy.  E. 

13  37  iv.o- 

i8  3  iy.  0. 

27 

0  25  i.  e. 

3  26  i.  0. 

13  45  ii.  t 

16  40  ii.T. 

22  28  i.  t 

28 

0  47  i.  T. 

13  28  iii.  e. 

18  54  i.  e. 

20  0  111.  0. 

21  56  i.  0. 

March. 

I 

7  28  ii.  e. 

II  52  ii.O. 

16  58  i.  t 

19  17  i.  T. 

2 

13  22  i,e. 

16  26  i.  0. 

3 

3  9  iii.  if. 

6  sii.T. 

II  28  i.  t 

13  48  i.  'J'. 

♦ 

6  33  iii.  t 

7   5'  i.  «. 

10  10  111.  T. 

io  56  i.  0. 

20  46  ii.  €. 

5 

I  16  ii.  0. 

5  58  i.  t 

8  17  i.  T. 

6 

2  19  i.  e. 

5  16  i.  0. 

16  33  ii.  t 

19  29  ii.  T. 

7 

0  8  iy.  t. 

0  28  i.  t. 

»  47  i.  T. 

4  38  iv^  T. 

17  28  iii.  c. 

20  48  i.  0. 

23  56  i.  0. 

8 

0  26  iii.  0. 

Bo.  re. ;  <?,  Oco.  dis. ; 

0,  Oco.  re. ;  i 

;Tr.Ing.;  T,  Tr. 

Egr. 

Mar,  (con.). 

J 

yjar.  (oon.). 

Mar,  (con.). 

Apr,  (< 

d  h  m 

d 

am 

d  h  m 

d  h  m 

8  10  3  ii.  e. 

20 

19  26  i.  0. 

31  21  44  i.T.  • 

12  6  17 

14  40  ii.  0. 

22  7  ii.  t. 

23  30  iv.E. 

9  5c 

18  58  i.  t 

21 

I     4".  T. 

15  24 

21  17  i.  T. 
9  15  16  i.  e. 

4  26  i.  ^. 
6  46  i.  T. 

April. 

16  51 
18  21 

18  26  i.O. 

22 

0  36  i.  <?. 

I  5  44  Iy.  0. 

22  2 

10  5  57  ii.  t. 

125  iii.  e. 

10  26  iy.  0. 

22  56 

8  53  ii.T. 

3  56  i.  0. 

15  27  i.  e. 

13   4  18 

13  27  i.^. 

4  51  iii.E. 

18  54  i.  0. 

4  49 

15  47  i.T. 

5  32  iii.O. 

23  56  iii.  t 

7  9 

II  9  45  i.  e. 

•  •  •  y^ 

911  111.  0. 

2  3  36  iii.T. 

14  0  46 

10  57  iii.  t. 

15  13  ii.  e» 

7  5  ii.  c. 

4  19 

12  56  i.  0. 

. 

20  1 1  ii.  0. 

12  16  ii.  0. 

»9  43 

14  35  iii.  T. 

22  56  i.  t. 

13  53  It. 

2*  39 

23  21  ii.  e. 

13 

I  16  i.  T. 

16  13  i.T. 

23  17 

12  4  3  ii.  0. 

19  4  i.  e. 

3  9  55  i.  e. 

15  I  38 

7  57  i.  ^. 

20  14  iy.  t. 

13  23  i.  0. 

19  14 

10  17  i.  T. 

22  26  i.  0. 

4  3  38  ii.  t. 

22  49 

13  4  1 3  i.  «. 

^4 

0  51  iy.  T. 

6  34  ii.  T.  ;  16  8  22 

7  26  i.  0. 

II  31  ii.  t 

8  22  i.  ^. 

"  3 

19  20  ii.  t 

14  27  ii.  T. 

10  43  i.  T. 

12  13 

22  16  ii.T. 

17  26  i.  t. 

5  4  24  i.  e. 

17  38 

14  2  27  i.  t 

19  46  i.  T. 

7   53  iO.  ,   17  47 

4  47  i.  T. 

^5 

13  33  i.  e. 

9  24  iii.  e. 

20  7 

21  2V' iii.  €. 

i6  55  i.  0. 

12  51  iii.  E. 

17  13  14 

22  42  i.  e. 

19  39  iii.  t 

14  7  iii.O. 

'3  43 

15  0  52  iii.E. 

23  18  iii.T. 

17  48  iii.  0. 

17  18 

I  8  iv.  e. 

26 

4  30  ii.  e. 

20  22  ii.  e. 

17  37 

I  1 1  iii.  0. 

9  33  ii.O. 

6  I  37  ii.  0. 

18  I  2 

I  56  i.  0. 

II  55  i-  ^• 

2  52  i.  t. 

5  49 

4  49  iii.  0. 

14  15  i.T. 

5  12  i.T. 

9  3 

5  22  i\.E. 

27 

8  I  i.  e. 

22  52  i.  e. 

12  0 

9  53  ir.  0. 

II  25  i.  0. 

7  2  22  i.  0. 

12  16 

12  38  ii.  e. 

28 

0  53  ii.  t. 

17  0  ii.  t 

H  36 

14  27  iy.  0. 

3  50  ii.  T. 

19  57  u.  T. 

19  8  II 

17  26  ii.O. 

6  25  i.  t. 

21  21  i.  t. 

n  47 

20  57  i.  t. 

8  45  i.  T. 

23  41  i.  T. 

17  23 

23  17  i.  T. 

29 

2  30  i.  e. 

8  17  20  i.  e. 

20  51 

16  17  10  i.  «. 

5  25  iii.  e. 

20  52  i.  0. 

22  31 

20  26  i.  0. 

5  55  i.O. 

9  4  10  iii.  ^. 

20  I  30 

17  8  44  ii.  t 

8  51  iii.E. 

7  51  111.  T. 

2  13 

II  41  ii.T. 

9  51  iii.  0. 

9  39  ii.  e. 

6  45 

15  27  i.  t 

13  30  iii.C. 

14  58  ii.  0. 

6  57 

17  47  i.  T. 

17  47  ii.  e. 

15  50  i.  t. 

9  5 

18  II  39  i.e. 

22  55  ii.O. 

15  51  iy.  t,     zi     2  39 

14  56  i.  0. 

30 

0  54  i.  t. 

18  10  i.  T.      6  16 

15  19  iii.  ^. 

3  H  i.  T. 

20  35  iy.  T.    22  24 

18  58  iii.T. 

20  58  i.  e. 

10  II  49  i.  e. 

22  I  13 

19  I  56  ii.  e. 

3« 

0  24  i.  0. 

15  21  i.O. 

t  21 

6  49  ii.O. 

14  16  ii.  t. 

II  6  21  ii.  t. 

3  33 

9  57  i.  t 

17  12  ii.T. 

9  18  ii.  T. 

21  7 

12  17  i.  T. 

19  II  iy.  e. 

10  19  \.t.       23  0  43 

20  6  7  i.  e. 

19  24  i.  t 

1   12  40  i.  T. 

12  3c 
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Jupiter' if  Satellites,  1902. 


Apr,  (con,). 


a 

h 

m 

L3  H  47 

ii.  e. 

16 

12 

iii.  T. 

19 

42 

It 

20 

16 

ii.O. 

■ 

22 

2 

i.T. 

^4 

«5 

35 

i.  e. 

f9 

14 

i.  0. 

^5 

II 

44 

11.  t. 

» 

H 

II 

It. 

14  40 

ii.T. 

^ 

16 
10 

31 
3 

i.T. 
i.  €. 

r  . 

10 

5' 

iy.  ^ 

y. 

f  3  44 

i.O. 

IS  40 

ir.T. 

1 

»7 

21 

22 

iii.  e. 

0 

51 

iii.  E. 

2 

38 

iii.  0, 

4 

4 

ii.  ^. 

6 

2C 

iii.O. 

8 

40 

i.  «f. 

9  35 

ii.O. 

II 

0 

i.T. 

28 

4  34 

i.  «. 

8 

12 

i.  0. 

»9 

I 

4 

11.  ^. 

3 

9 

It. 

4 

I 

ii.T. 

5  »9 

i.T. 

^3 

2 

i. «. 

..JO 

2 

40 

i.O. 

16 

35 

•  •  ■      ^ 

111.  r. 

>7 

21 

ii.  e. 

20 

17 

iii.  T. 

21 

37 

i.  ^. 

22 

53 

ii.O. 

*3 

57 

i.T. 

I  May. 

1  17  3 1  i.  e. 
21     9  i.  O. 

2  14  23  ii.  t 

16  6  i.  t. 

17  19  ii.  T. 

18  26  i.  T. 

3  II  59  i.  e, 
15  38  i.  O. 

4  121  iii.  e. 

4  50  iii.  £. 
6  38  ii.  e. 

6  41  iii.  o. 

7  18  iy. «. 
10  23  iii.O. 

10  34  i.  t. 

1 1  44  iy.  E. 

12  10  ii.  O. 

i   12  54  i.  T. 

f    19  40  iv.  o. ' 

5  o  30  iy.  O. 
6  27  i.  e» 

10     7  i.  O. 

6  3  42  ii.  /. 

5  3  i.  '. 


itfay  (oon.). 

d    h   m 

6  6  39  ii.T. 

7  13  i.  T. 

7  o  56  i.  e. 

4  35  »•  O. 

19  55  ii.  e. 

20  36  iii.  ^. 
23  31  i.  t. 

8  o  19  iu.T. 
I  27  ii.  O, 
I  51  i.  T. 

19  24  i.  e. 
z\     4  i.  O. 

9  17    o  ii.  t. 

17  59  >•  ^• 

19  56  ii.T. 

20  20  i.  T. 

10  13  53  ue. 

17  33  i-  O. 

11  5  20  iii.f. 

8  49  iii.E. 

9  II  ii.  e, 

10  40  iii.o. 
12  27  i.  t. 
14  23  iii.  O. 
14  44  ii.O. 
14  48  i.  T. 

12  8  21  i.  e, 
12  o  i.O. 

13  5  6  iy.  t. 
6  18  ii.  t, 
6  56  i.  t. 
9  15  ii.T. 
9  16  i.  T. 
9  58  iy.T. 

14  2  50  i.  e. 
6  29  i.  O. 

22  28  ii.  e. 

15  o  33  iii.  t, 
1  24  i.  i. 

3  44  i.T. 

4  o  ii.  O. 
4  16  iii.T. 

21  18  i.e. 

16  o  57  i.  O. 
19  35  ii.f. 
19  52  i.  t. 

22  12  i.  T. 
22  32  ii.  T. 

17  15  47  i.  e. 
19  25  i.  O. 

18  9  19  iii.  0. 

1 1  45  ii.  e, 

12  49  iii.  £. 
14  20  i.  t. 
14  36  iii.  0. 

16  40  i.T. 

17  16  ii.  O. 

18  18  iii.O. 

19  10  15  i.  e. 

13  53  i.  O. 

20  8  48  i.  (, 
8  53  ii.  ^ 

II  8  i.T. 
II  49  ii.T. 


May  (con.). 


d 
21 


22 


I 

4 

5 

8 

13 

18 

I 

3 

4 

5 

6 

8 


13 


14 


2 
21 

2£ 
O 
I 

17 
21 

25  >3 

14 
16 

16 

18 

18 

19 
22 

26  12 

15 

27  10 

II 
12 

14 
6 

10 

3 

5 

7 
8 

8 
II 
22 

1 

3 

4 

»3 

o 

I 

3 
«9 

*3 


28 


19 


30 


3« 


m 

2 1  iy.  e. 

44  i.  <». 
51  iy.  E. 

21  i.  O. 

27  iy.  o. 

20  iy.  O. 
2  ii.  e. 

15  i.  ^. 

26  iii.  f, 
36  i.  T. 
31  ii.  O. 

8  iU.  T 

12  i.  e, 
49  »•  O. 

43  i.  Jf. 

9  ii.  t 

4  i.T. 

5  ii.  T. 
41  i.  e, 
17  i.  O. 
19  iii.  e. 
19  ii.  e. 
11  i.  ^. 
49  iii.B. 

27  iii.  0. 
31  i.T. 

45  ii.O. 
10  iii.O. 

9  i.  e. 

45  i.  O. 
38  i.  t 
25  ii.  t 

59  i.  T. 

21  ii.  T. 
38  i.  e, 

13  i.  O. 
36  ii.  e. 

6  It. 
27  i.  T. 

14  iii.  t, 
59  ii.  O. 
57  iii.  T. 
29  iy.  t, 

6  i.  e. 
23  iy.T. 
40  i.  O. 

34  i.  ^^ 
40  ii.  t. 

54  i.  T. 
36  ii.T. 

35  i. «. 

8  i.O. 


June, 

1  16  53  ii.  f. 

17  19  iii.  0. 

18  I  i.  t. 
20  21  i.  T. 
20  49  iii.£. 
22  13  ii.  O. 
22  14  iii.  o. 

2  I  56  iii.  O. 
14  3  i.  e. 


I  June  (coll.). 

1  (I  h  HI 

2  17  36  i.  O. 

3  12  29  i.  A 
13  55  ii. /. 
§4  50  i.  T. 
16  51  ii.T. 

4  8  32  i.  e. 

12  3  i.  O. 

5  6  I  o  ii.  0. 
6  56  i.  f. 
9  16  i.  T. 

1 1  26  ii.  O. 

II  58  iii.  f, 

15  40  iii.T. 

6  3  o  i.  <•. 
6  31  i.  O. 

19  25  iy.  e, 

23  58  iy.  E. 

7  I  23  i.  t. 
3  9  ii.  t. 

3  43  i.  T. 

6  5  ii.T. 

619  iy.o  . 

II  14  iy.o. 

21  29  i.  e. 

8  o  58  i.  O. 
19  27  ii.  e. 
19  50  i.  t. 

21  18  iii.  e. 

22  II  i.  T. 
o  o  38  ii.  O. 

0  49  m.  E. 

1  56  iii.O. 
5  39  iii  O. 

15  57  le. 
19  25  i.  O. 

10  14  17  i.  t, 

16  23  ii.  t, 
16  38  i.T. 
19  19  ii.  T. 

11  10  26  i.  #. 

13  52  i.  O. 

12  8  44  ii.  e, 
8  44  i.  ^ 

11  5  i.T. 

13  50  ii.  O. 
1537  iii.  t. 
19  20  iii.  T. 

13  4  54  i.  ^. 
8  20  i.  O. 

14  3  1 1  i.  ^. 

5  3»  i.  T, 

5  36  ii.  t, 

8  32  ii.  T. 

23  23  i.  f\ 

15  2  47  i.  O. 

14  55  iv*  ^• 
19  50  iy.  T. 

21  38  i.  t 

22  I  ii.  e, 

13  59  i.  T. 

16  I  17  iii.  0. 

3  I  ii.  O. 

4  49  iii.E. 

5  33  iii-o. 


June  (con.). 

d  h  IU 

16  9  16  iii.O. 

17  52  i.  r. 
21  14  i.  O. 

17  16  5  i.  ^. 

18  25  i.  T. 

1 8  49  ii.  t, 

21  45  ii.T. 

18  12  20  i.  e, 

15  41  i.  O. 

19  10  32  i.  t, 

11  18  ii.  0. 

12  52  i.T. 

16  12  ii.  O. 

19  12  iii.  t. 

22  55  111.  T. 

20  6  49  i.  e. 
10  8  i.  O. 

21  4  58  i.  t 

7  19  i.T. 

8  o  ii.  t, 

10  56  ii.  T. 

22  I  17  i.  e. 

4  34  i.  O. 

23  25  i.  t. 

23  o  35  ii.  e. 

1   45  i.  T. 

5  17  iii. «. 

5  22  ii.  O. 

8  48  iii.E. 

9  5  iii.O. 

12  48  iii.  O. 

13  30  iy.  e, 

18  6iy.E. 

19  46  i.  e, 

22  15  iy.  0. 

23  I  i.  O. 

24  3  9  iy.o. 

17  52  i.  ^ 

20  12  i.T. 

21  12  ii.^. 

25  o  8  ii.  T. 

14  14  i.  e, 

17  28  i.  O. 

26  12  18  i.  t, 

13  52  ii.  e, 

14  39  i.  T. 

18  32  ii.  O. 

22  43  iii.  t, 

27  2  26  iii.  T. 

8  43  i.e, 

11  55  i. O. 

28  6  45  i.  t. 

9  5  i.  T. 
10  23  ii.  t 
13  19  ii.  T. 

29  3  1 1  i.  «. 

6  21  i.  O. 

30  I  1 1  i.  J^. 
3  9  ii.  e. 
3  3*  i.T. 

7  41  ii.  O. 
9  16  iii.  #. 

16  16  iii.O. 
21  40  i.  e« 


13 

d  b  in 

•  I  o  48  i.  O 

19  38  i.  t. 

21  58  i.T. 

23  34  ii.  t. 

2  2  30  ii.  T 

6  27  iy.  t 

1 1  22  iy.  ^ 
16  9  i.  e. 

19  14  i.  O 

3  14  4  i.  t, 
16  24  i.  T. 

16  26  ii.  e, 

20  50  ii.  C 
429  iii.  t 

5  52  111.*] 

10  37  i.  e. 

13  41  i.  O. 

5  8  30  i.  t. 
10  51  i.  T 

12  43  ii.  t. 

15  39  ii.^ 

6  5  6  i. «. 

8  7  i.O. 

7  1  57  i.  t. 
5  17  i.  T. 
5  43  ii-  ». 

9  59  ii.  0 

13  16  iii. « 
19  40  iii.  i 

13  34  i.  «. 

8  2  34  i.  O, 

21  23  i.  ^ 

13  43  i.  T. 

9  I  54  ii.  t. 

4  50  ii.T 
18  3  i.  e. 
21  o  i.O. 

10  7  36  iy.  e 

12  14  iy.  i 

13  18  iy.  0 
15  49  i.  t. 
18  9  i.T. 

18  13  iy.C 

19  o  ii.  e, 
23  7  ii.O 

11  532  iii.  t 
9  15  lu.l 

12  32  i.  e. 

15  *6  i.  O. 

12  10  15  i.  t. 
12  35  i.  T. 
15  2  ii.  ^. 

17  5»  ii.T 

13  7  o  i.  e. 
9  52  i.  O. 

14  4  41  i.  t. 

7  2  i.  T. 

8  18  He, 
12  15  ii.  O 
17  16  iii.  e. 
23  3  111.  0 

15  I  29  i.  0. 
4  19  i.  O. 


14 

J\tly  (con.). 

d  h  m 
i6  I  28  i.  T. 
4.  12  ii.  ^. 

7  8  ii.  T. 
19  57  I.  e. 
22  45  i.  O. 

17  17  33  i.  t. 

19  54  i,  T. 
21  35  ii.  e, 

18  1  22  ii.  O. 
851  iii.  t. 

.12  34  iii.  T. 

14  26  i.  e. 

17  II  i.  O. 

21  14  iv.  t. 

19  2  9  iy.  T. 
II  59  i.  t. 
14  20  i.  T. 

17  20  ii.  t. 

20  16  ii.  T. 

20  8  55  i.  e. 

11  37  L  O. 

21  6  25  i.  ^. 

8  45  i.  T. 
10  52  ii.  e. 

.    14  30  ii.  O. 

'  21  17  iii.  e, 
%%    2  22  iii.  O. 
r    3  23  i.  e, 
6  3  i.  O. 

23  o  51  i.  ^. 
3  II  i.  T. 

6  28  ii.  ^. 

9  24  ii.  T. 

21.  52  i.  e. 

24  o  29  i.  O. 
19  17  i.  t, 

21  37  i.  T. 

25  o  10  ii.  e. 

3  37  ii.  O. 

12  9  iii.  ^. 

.  15  51  iii.  T. 
16  21  i.  <■. 

18  55  i.  O. 

26  13  43  i.^. 
16  3  i.T. 

19  36  ii.  t. 

22.  32  ii.  T. 

27  I  43  iv.  e. 
8  38  iv.  O. 

10  49  i.  e. 

13  21  i.  O. 
x8  8  9  i.  i. 

10  29  i.  T. 
1 3  27  ii.  e, 
16  44  ii.  O. 

29  117  iii.  e. 
5  18  i.  e. 

5  59  iii.  O. 

7  47  i.  O. 

30  2  35  i.  ^ 

4  55  i.  T. 

8  44  iL  ^. 

.  J I  40  jh  T,  , 


Jupiter^ 8  Sateilites,   1902. 


[No.  313. 


Jult/  (con.). 

d  h  m 

31  2  13  i.  O. 
21  o  i.  t 

23  21  i.  T. 

.'Auffust, 

1  2  45  ii.  e. 

5  50  ii.  O. 
15  25  iii.  t. 

18  15  i.  e. 

19  8  iii.  T. 

20  39  i.  O. 

2  1 5  26  i.  ^. 

17  47  i.  T. 

21  52  ii.  t. 

3  o  48  ii.  T. 
12  44  L  e. 

15  5  i.  O. 

4  9  52  i.  t. 

11  34  iy.  t, 

12  13  i.T. 

16  .1  ii.  o. 
16  29  iv.  T. , 

18  57  ii.  O. 

5  .5  12  iii.  o. 

7  10  L  o. 

8  55  iii.  O. 

9  31  i-0. 

6  4  18  i.  ^. 

6  38  i.T. 
11  o  ii.  t. 

13  56  ii.  T. 

7  I  36  i.  o.  . 

3  57  i.  E.  : 

22  44  i.  ^. 
^  I  4  i.T. 

'5  8  ii.  o. 
8  1 1  ii.  E. 

18  41  iii.  t.  • 

20  2  i.  0. 
22  24  iii.  T. 
22  26  i.  E. 

9  17  10  i.  ^. 

19  30. i.  T. 

10  o  6  ii.  t. 

32  ii.  T.: 

14  28  il  0. 

16  .55  i.  E. 

11  II  36  i.  t. 
13  56  i.T. 
18  15  ii.  0. 

21  28  ii.  E. 

12  8  28  iii.  o. 
8  54  i.  0. 

11  24  I.E. 

12  51  iiLE. 

17  54  iv.  o, 

13  o  32  iv.E. 
6  2  i.  ^. 

8  22  i.T. 

13  15  ii.  t. 
16  II  U.  T. 

14  3  20  1.  o. 

S  $2  1,  K 


Aug,  (oon.). 

d  h  m 

15  o  28  i.^. 
2  48  i.  T. 

7  22  ii.  o. 
10  46  ii.E. 
21  46  i.  o. 
21  59  iii.  t. 

16  o  21  i.  E. 

I  41  111.  1. 

18  54  i.  t. 

21  14  i.  T. 

17  2  23  ii.  t, 
5  19  ii.  T. 

16  13  i.  0. 
18  50  i.  E. 

18  13  20  i.  ^. 

15  40  i.T. 
20  29  ii.  0. 

19  05  ii.  E. 

10  39  i.  0. 

1 1  45  iii.  o. 

13  18  i.  E. 

16  51  iii.  E. 

20  7  46  i.  t. 
io  6  i.  T. 

i  ^  31  ii'  ^• 
18  27  ii.  T. 

21  I  54  iv.  ^. 

5  5  »•  <>• 

6  49  iv.  T. 

■7  47  i.E. 

22  2  1 2  i.  2^. 
43*  i.T. 
9  37  ii.  o. 

I   13  22  ii.  E. 

'23  I  17  iii.  t. 
!    2  16  i.  E. 

'    4  59  iii.  T. 

I   20  38  i.  t 

\       22  58  i.  T. 
124  4  39  .ii.^ 

•  7  35  ii.  T. 

17  57  i.  o.    : 
20  45  i.  E. 

I  25  IS  4  i.  t. 
17   25  i.  T. 

22  45  ii.  o. 

26  2  40  ii.  E. 

12  24  i.  0. 
15  4  iii.  0. 
15  13  i.  E. 
20  52  iii.  E. 

27  *  9  30  i.  ^• 

II  51  i.T. 

17  48  ii.  t 

20  44  ii.  T. 

28  6  50  i.  o. 
9  42  i.  E. 

29  3  57  i.^ 
6  17  i.T. 

8  19  iv.  o, 
;   II  53  ii.  0. 

!   13  14  iv.  O. 

14  o  iv.  e. 


Aug,  (con.). 

d  h  m 

29  15  58  ii.  E. 

18  42  iv.  E. 

30  •  I  16  \.o, 

4  ti  i.  E. 

4  37  iii-  ^• 

8  20  iii.  T. 

22  23  i.  t. 

31  o  44  i.  T. 
6  56  ii.  t. 

9  53  ii.  T. 

19  43  i.  0. 

22  40  i.  E. 

September. 

I  16  50  i.  U 

19  10  i.  T. 
21  2  ii.  0. 

5  16  ii.  E. 
14  9  i.  0. 

17  8  i.  E. 

18  27  iii.  0. 
3  o  53  iii.  E. 

II  16  i:  t. 

13  36  i.r. 

20  6  ii.  t. 

23  2  ii.T. 
4'  6  i.  o. 

II  37  i.  E. 

5  5  4*  i-  t- 
8  3  i.  T. 

14  II  ii.  0. 
18  35  ii.E. 

6  3  2  i.  o. 

6  6  i.  E. 

8  I  iii.  t. 

11  43  iii.  T. 
16  41  iv.  t. 

21  34  iv.T. 

7  o  9  i.  ^. 
2  30  i.  T. 
915  ii.  t. 

12  II  ii.T. 
21  29  i.  o. 

8  o  35  i.  E. 

18  37  i.  t. 

20  57  i.  T. 

9  3  2 1  ii.  0. 

7  53  ii.  E. 

"VS  55  io- 

19  4  i*.  E. 

21  53  iii.  o. 

10  4  55  iii.  E. 

13  2  i.  ^. 

15  23  i.T. 

22  26  ii.  t. 

11  I  22  ii.  T. 
10  22  i.  0. 
13  32  i.  E. 

12  7  29  i.  t, 

9  5^  i-  T. 

16  31  ii.  o. 

21  II  ii.E. 

13  4  49  1.0. 


'4 


15 


16 


^7 


18 


19 


Sept, 

d  h 

13  8 
II 

«5 

I 

4 
II 

»4 
43 

*3 

2 

4 
8 

12 

20 

22 

•5 
ro 

17 
20 

i 

5 

5 
8 

14 

>7 
o 

3 
12 

'5 

9 
II 

18 

»3 
6 

9 

>5 
18 

6 

16 
I 

4 
22 

o 

8 

8 

»3 

»3 

19 
22 

■  4 
8 

9 

12 

16 

>9 

3 
6 

»3 

17 
II 

13 
21 


20 


21 


22 


23 


24 


»5 


26 


>  (con.). 

m 

I  i.E. 

28  iii.  ^. 

II  iii.T. 

56  \,t. 

17  i.T. 

36  ii.  t, 
32  ii.T. 

16  i.  0. 
21  iv.  0. 
30  i.  E. 
14  iv.  O. 

9  iv.  e. 

52  iv;  E. 
23  i.  t. 

44  i.T. 
41  ii.  o. 
30  it  E. 

43  i.  0. 

59  i.  E. 

23  iii.  o, 

5  iii.  O. 

23  iii.  e. 
56  ui.  E. 
50  i.  t. 

11  i.T. 

47  ii.  t. 

43  ii-  T- 

10  i.  o. 

28  i.E. 

17  i.  t 

38  i.  T. 

53  ii.  o. 

48  ii.  E. 

37  i-  0. 

56  i.E. 
I  III.  t. 
43  iu.T. 

45  i.  t. 
S  i.  T. 

58  ii.  t. 

55  ii.  T. 

5  i.  o. 

25  i.  E. 

12  1.  f, 
32  i  T. 

5  ii.  o, 

13  iv.  t. 

6  iv.T. 

7  ii.  E. 
32  •  i.  o. 

^4  i.  E. 

57  iii.  o 

39  iii.O. 

24  iii.  e. 
57  iii.  E, 

39  i.  t- 

o  i.T. 

10  ii.  t. 

7  ii.  T. 

59  t.o. 
23  i.E. 

7  i.  t. 

27  1.  T. 

17  ii.  o. 


Sept 

d  h 

27  2 

8 

II 

18 

22 

5 


28 


29 

30 


16 

19 

-  2 
6 
o 
2 

10 

15 
21 


.  (con.] 

m 

25  iu 

27  i. 

52  L  ] 

38  111. 

20  iii. 

34  i.< 

55  i.' 

23  ii. 

19  ii. 

54  i.  < 

21  i. . 

2  i.  j 

22  I.' 
30  ii* 

44  ii. 

22  i.  < 


5 


8 


October, 

0  49  i. ; 
8  36  iii 

12  18  iii 

13  24  iii 

15  18  iv. 

16  58  iii 

18  29  i. ; 
20  10  iv. 

20  50  i. ' 
2  20  iv. 
5  36  ii. 

7  4  iv. 

8  33  ii. 

15  49  i.( 

19  18  i. . 

12  57  i.  t 
15  17  i.^ 

21  44  ii- 

5  3  ii. 

10  17  i.  c 

13  47  i.  ] 

22  20  iii. 
2  3  iii. 

7  25  i;  r 

9  45  i-^ 
18  50  ii. 

2ri  46  ii. 

4  45  i-< 

8  16  i.  J 

1  53  i.  1 

4  13  i-' 
12  59  ii. 

18  22  ii. 

23  13  i.  < 

2  45  i. : 
12  20  iii. 
io  2  m. 

17  26  iii, 

20  21  L  1 

20  59  iii. 
22  41  i. '. 

8  4  ii. 

11  I  ii. 

17  4>  i.  < 

21  14  i.  ] 


« 


1902.] 


Jupiter's  Satellites,  1902. 


15 


f 


I 


Oct,  (oon.}. 

d  h  m 

10  o  41  iv.  t. 

5  34  >▼•  T. 

14  49  1.  ^ 
17  9  i.  T. 

11  2  14  ii.  o, 
7  40  ii.  E. 

i»  9  i.o. 

15  42  i.  £. 

12  2  7  m,t, 

5  49  "»•  T. 
91-^  i.  ^. 

II  37?  r.  T. 

21  19  iL  t, 

13  015  ii.  T. 

6  37  i.  0. 

16  II  i.  £. 

14  3  45  i.  t. 
6  5  i.  T. 

ic  »o  ii.  0^ 

20  59  u.  £. 

15  i     5  i.o, 

4  40  i.  E. 

16  8  iii.  0. 
19  51  iii.  O. 

21  27  iii.  e, 

22  131.  t 

16  o  34  i.  T. 
X-  o  iii.E. 

10  34  ii.  t. 
13  31  ii.  T. 
19:  33  lo. 

23  9  i.  £. 

17  16  42  i.  t 

19  2  i.  T. 
li    4  46  ii.  o. 

S.  14  iT.  o. 

10  18  ii.  E. 

13  6  ir,  O. 

14  2  i.o. 

17  38  i.  E. 

20  32  iv.  e. 
19  11^  iv.  £. 

5  58  iii.  t. 
9  40  iii.  T. 

11  10  i.  t. 
13  31  i.T. 
23  <o  ii.  t 

2  47  11- T. 
8  30  i.o. 

12  7  i.  £. 

5  38  i.  t. 

7  59  i.  T. 

18  3  ii.  o. 

23  37  ii.  E. 

22  2  58  i.  0. 

6  35  i.  £. 
20  2  iii.  0. 
23  45  iii.  O. 

23  o  7  i«  ^. 

1  29  iii.  «. 

2  27  i.  T. 
5  2  iii.  E. 

13  7  ii*^. 
16  5  ii  T. 


20 


21 


Oet,  (con.). 


26 


d  b 

23  21 

24  I 
18 
20 

»5  7 
12 

>5 

»9 

9 

•3 

13 

15 

18 

as 

? 

5 

10 

14 

7 

9 
20 

2 

4 
8 
o 

2 
3 
4 
5 

18 

13 

3 
20 

22 


27 


28 


29 


30 


31 


m 
27  i.o. 

4  i.  £. 
36  i.  t. 
56  i.  T. 

20  ii.  0. 
56  iL  E. 
55  J-  0. 
33  i.  E. 
54  iii.  t 

4  i.  t 
36  iii.  T. 
25  i.T. 

9  iv.  f. 

2  iv.T. 
24  ii.  t, 
ao  ii.  T. 
24  i.  o. 

2  i.E. 

33  i.^- 
53  i.T. 
38  ii.  0, 
15  ii.E. 

53  i.o. 

31  i.E. 

1  iii.  o. 

2  i.  ^. 
43  iii.  O. 
22  i.  T. 

3 1  iii.  e. 

4  iii.  E. 

41  ii.  ^. 

38  ii.  T. 

21  i.  o. 
o  i.  E. 

31  i.  ^. 
51  i.  T. 


Kov,  (con.), 
d  L 


6  7 

9 

13 
18 

21 

7  ' 

4 

22 

8  o 
12 
18 

19 

23 

9  16 

17 
19 
21 

10  7 
10 

"4 

17 

11  II 

'3 

12  I 


November, 

9  57  ii.  o. 
15  34  ii  E. 
17  50  i.o. 
21  28  i.  E. 

1 3  54  iii.  ^. 
15  o  i.  t, 
17  20  i.T. 
17  37  iii.  T. 

4  59  i>-  ^' 

7  56  ii.  T. 

12  19  i.  0. 

15  57  i.  E. 

2  8  iv.  0. 
7  I  iv.  O. 
9  29  i.  ^ 

II  49  i.  T. 

14  43  iv.  e. 
19  27  iv.  £. 
23  17  ii.  o. 

4  S3  ii.  £. 
6  48  i.o. 
10  26  i.  E. 

3  58  J-^- 

4  3  iiJ.  ^'  / 
6  18  L  r.    I 


7 
8 

12 

12 

17 

«;  5 

8 

8 

II 

13 

17 
?o 

23 

'4  -J 
6 

15  o 

2 

»5 
20 

21 

16  1 

18 
21 
22 

>7  I 
10 

16 
19 

i8  13 

'5 

19  4 

10 
10 

20  7 
10 
12 
16 

>7 


m 

46  iii.  O. 

32  iii.  e. 
5  iii.  B. 

1 8  ii.  t. 

14  ii.  T. 
17  i.o. 

55  i-E. 

27  i.  t. 

47  i.  T. 
37  ii.  o. 
12  ii.  E. 
46  i.o. 

24  i.E. 

56  i.  t. 
59  iii.  t 

17  i.T. 
4a  iii.  T. 
37  ii.  ^. 

33  ii.  T. 

15  i.o. 

53  i.  E. 

25  i.  t, 
46  i.  T. 

57  iio. 
32  ii.  E. 
44  i.o. 
21  i.E. 

32  iv.  t. 

26  iv.  T. 

55  i-/. 
10  iii.o. 

15  i.T. 

52  iii.o. 

33  iii. «. 
6  iii.  E. 

57  ii.  t, 

53  ».T. 
14  i.  o. 
50  i.  E. 
24  i.  t. 
44  i.T. 

18  ii.  0. 
50  ii.  E. 

43  i.  0, 

19  i.  E. 

54  i.  f- 
14  i.  T.  , 

8  '\\\,f.    i 
50  iii.  T. 
17  ii.  t.    ! 
13  ii.  T. 

12  i.  0. 
48  i.  E. 

43  i.  T. 

39  "•  <^ 
10  ii.  E. 

42  i.  0. 

17  i.E. 

53  i-  i- 

13  i.T. 

1 9  iii.  0. 
2  iii.  CX 

35  J".  ^. 


,     Nov 

I  d  h 

20  20 

21 


21 


22 


23 
1 

2 

5 
8 

8 

»3 

2 

4 
18 

23 

13 

3 
20 

*3 

2 

6 
12 

15 

18 

21 
25  15 

17 


23 


24 


26 


27 


28 


29 


30 


7 
12 

12 

16 

9 
12 

16 

20 

21 
I 

2 

•  . 

5 

7 

10 

4 
6 

.  7 
12 

23 
I 

2 

.  5 

22 


.  (con.). 

m 

56  iv.  0. 
7  iii.  £. 
37  ii.  ^. 
50  iv.  O. 
33ii.T. 

11  i.  0. 
46  i.  E. 
56  iv.  e. 

39  iv.  £. 

22  i.  /. 

43  i.  T. 

I  ii.  0. 

29  ii.  £. 

41  i.  o. 

14  i.  £. 
52  i.  t. 
13  i-.T. 

21  iii.  ^. 
4  ni.  r. 

58  ii.  t. 

54  ii.  T. 
10  i.  o. 

43  i.  E. 

22  i.  t, 

42  i.  T. 

23  ii.  o. 

40  i.  0. 
48  ii.  E. 

12  i.  E. 
52  i.  f. 
12  i.T. 

33  iii.  0, 
16  iii.o. 

36  iii.e. 

8  iii.  E. 
19  ii.  f. 

15  ii.T. 
I  o  i.  0. 

41  i.E. 
22  i.  ti 

42  i.  T. 

43  iv.  /. 

37  iv.T. 
46  ii.  o, 

39  i.o. 
7  ii.  E. 

9  i.E. 

52  i.  t: 


December, 

I  12  i.T. 

^  37  iii.^. 

10  19  iii.  T. 

IS  40  ii./. 

18  37  ii.T. 
20  9  i.o. 
23  38  i.E. 

17  21  i.  t. 

19  4*  i-T. 
10  9  ii.  0. 

14  39  i.  0. 

15  27  ii.E. 

18  7  i.E. 


i>fo.  (con.). 

d  h  m 

4  II  51  i.  /. 

14  12  i.  T. 

20  50  iii.  o. 


d 

17 

ig 


20 


21 


0  33  iii.o. 

1  37  iii.  e.     19 
5  2  ii.  t. 
5  9  iii.  E. 

7  58  ii.T. 
9  9  i.  o. 

12  36  i.  E. 

6  6  21  i.  ^. 

8  42  i.  T. 
23  33  ii.  0. 

7  3  39  i»  ''• 
4  45  ii.  £. 

7  5  i.  E. 

16  26  iv.  o. 

21  22  iv.  O. 

8  o  52  i.  t,       22 
3  12  i.T. 
3  8  iv.e. 
7  50  iv.  E. 

10  55  iii.  t. 

14  38  iii.  T.  23 

18  24  ii.  t. 
2!  20  ii.  T. 

22  9  i.  0. 

9  I  33  i.E.   24 

19  21  i.  ^. 
21  42  i.  T. 

10  12  56  ii.  o. 
16  38  i.  o. 
18  5  ii.E. 

20  2  i.  E. 

13  52  i.  t.      I 
16  12  i.T. 

I  10  iii.  0. 

4  52  iii.  O 

5  39  iii-^- 
7  47  ii.  /. 
9  II  in.  E. 

10  43  ii.T. 

11  8  i.  0. 

14  31  i.  K. 

13  8  22  i.  ^. 
10  42  i.T. 

14  221  ii.  o.   27 

5  35J  i.  0.     ' 

7  24  ii.  E.  28 

9  o  i.  E.  t. 

15  2  52  i.  t. 
5  12  i.T. 

15  16  iii.  t.     29 
18  59  iii.T. 

21  10  ii.  t.      30 

16  o  6  ii.T. 

o  8  i.  0.   I 

3  a9  i.  E.  I 

3  34  iv./. 

8  29  iv.T. 
21  22  i.  /.   .  31 
23  42  i.  T, 

17  IS  ^s  ^^0.  \ 

1%  1^   \,o. 


1 1 


12 


*5 


26 


Dec.  (con.) 

h  in 

20  44  ii. 

21  57  i.  J 

'5  53  i-  ^ 

18  14  i.G 

5  3*  iii- 
9  15  iii. 

9  41  iii. 
10  33  ii. 
13  9  i.  c 
13  12  iii. 
13  29  ii. 
§6  26  i.  J 
10  23  i.  / 
12  43  i.  1 

5  10  ii.< 

7  39  i.*' 
10  2  ii. 

JO  55  i.  1 

4  53  »•  ^ 

7  13  i.  1 

19  40  iii. 
23  23  iii. 
23  56  ii.  i 

2  9  i.  0 

2  52  ii. ' 

5  24  i.  £ 
23  23  i. /. 

1  44  i.  'J 

12  31  iv. 

17  27  iv.  < 

18  35  ii.  ( 

20  39  i.o. 

21  21  iv.  I 
23  22  ii.  I 
23  52  i.E 

2  2  iv.  ] 
17  54  i. /. 
20  14  i.  T 

9  56  iii. 

13  20  ii.  / 
1 3  39  iii.  < 

1 3  42  lif. 

15  9  i.  0. 

16  16  ii.  1 

17  13  iii.] 

18  21  i.E 
12  24  i.  /. 

14  44  i.  T 

8  o  ii.  6 

9  40  i.  o. 
12  41  ii.  I 
12  50  i.  E 

6  54  i. /. 
9  '5  i.T 

y      •  •  • 

0  6  111.  f 

2  44  ii.  /. 

•  •  •  r 

3  49  ni.  - 

4  10  i.  0. 

5  40  ii.T 

7  19  i.  E 

1  25  i.  ^. 

^\  t^  \\. 

■Vi.   At^  \, 


16 


Jupiter' M  Satetlitet. — Magnetic  EUaitntt.     [Nn.3I3. 


Tlie  siiUlliteB  of  Jufuter  will  be  inTisible  from  tba  beginning  of  iho  j'sar  until  February  ii, 
JupiUr  being  too  near  the  Sun. 

Satellitni  I.  &  II.  ditapptar  at  eclipse  on  (1m  p  nde  fr<Hii  Pebrusrf  to  July,  and  wj^Mr  <hi 
the /tide  from  Augnic  to  Daoember. 

Satellite  III.  ditaj^peari  anA  reapptari  on  thef  side  from  Febniarj  to  July,  on  the /tide  from 
Aiiguit  to  Deceiuber. 

^tellile  IT,  diiappears  and  reapptari  un  the  p  lide  from  February  to  July,  and  on  the  /ud«  . 
from  August  tu  December, 

C0>'FI(JUBATI0N8  OF  JUPITER'S  SATELLITES 

FOK  US  IHTEBTINK  T>LE800PS. 


-.■  Ml  "^  ^rs- '  I;;- 

June.        Julv.         Aup.        Hept.         Oct.    1    ICqt. 

■;,f  I"-! 

, 

BOlJ,    ia4t«     4iiOi 

4]iOi     O1141      10)14     i>Oi4  1  4tOii  '  411O] 

a 

,   1 

O1114    IUO14     W+lOi 

41O11      1I40!      (0114      11014     lli04i|40lli 

■ 

ItOM     IO114  ,  4i!0« 

ait40i  41O11    J11O4  .  Ohm  1  iOn4    ii4i'0 

]lOl4      il!04  .    14OH 

410II     4!Ol*    111I04    iOl4*     <OiI4lllO<« 

41011 

4    1 

1 

JTO14     lOl4«      Ot4'l 

!(4iOl    4JlOl     40)11      IiO!4  '  MlOn'   mOm 

M*tO! 

f 

KlOti      .Oi}4      ..0,4 

J4O11      4I1O1      J(4iOi     1104H:  Il04»]'0l4« 

Totli 

6    1 

i 

H>0*    Oi>I4       iO!>4 

11104     tuOi     4^0.I     Ui4lOl   lt.04  llO.M 

40lt|     llO]4       I'Ol4 
40lJ#   UMiOt     lOn4 

11014     4O11J      4iOll      4!lOi      1O114  '   IlOl4 

<oii5 

% 

10114     4"Oi      4!0il      4i!Oi      1014!      OI114 

J1014 

411O1      (40I1      !104« 

Oll!4     MOH      4!liO      4O1II      14OU      HO14 

II                        4i}0i   ,  MiiO       lOjU 

1O114      !iOi4     4iiOi      4i'09      41O1)      I1O14 

iO^ 

II     '   llOU     4!lOl'+iOl»      O141I 

1O1I4     «1014  40l»«   ¥4lOl     4l0.i.ll04» 

IOJ14 

ii     mio,  4iOi.    *ioij    Titoi 

iOil4     ilOU      i014i      40111    41tO«IJj4!Ol    lOH4 

ij 

14  1  101^4    i4no    jOm     4iO'( 

tlt04      I<Ol4     1O1I4      I4<Oi     4I1IO   .4101*    1014* 

I<         lOll4       Ol4H       4»'Ol        4!'Ol 

I1O41      01114     1O114    |iOi#    4)Oii     4ii0;      1O114 

"I 

li       01114     Ol4J«   4iOl«     4lO=l 

4lOli     iiOh     iOil4    !i04«    41011      4O111     irnoi 

16 

17        liQlt     U1O14  lOtM    4IIIO 
II       ,40l»    lllDH,   )"54    «40»a 

4O1U    iOn4    mo*    01114    41OH    4I101    14110 

;i 

4iOia    U'O*!     <iOi4     i<0;4    i40l«    4|iOi     t]0>i 

19        J4lOi      JlOl*     liOU       40<H 

*'Oj«     UJ401    ]Ol4«    a'Ol4    KOl4l    4}tO»    +1!Oi 

'9 

to       4i»Ol      10H4      'Ol»      4'lOj 
XI    [4iOia    111O4     Oiijt     lOhA 
J,i       4'Ol!     Ot!4»    1iO!4       '!014 

4lOll  ,  4!lOl      lOm     0;i4»     II1O4     4lOll      4lO'J 

4II10    4i>0»    14011      l.OM      11.04ll04!»    4lOl« 

4itOl      401J1     4'0i«     ilOU      (Oii4      11041      1I40)1 

1;     .   4O1U      i04i!    lIOi4«     lO'M 

lOii*  4^iOr    4iOii  yj.o«  .ojh  ■  oin+    4iio> 

14     1  41'Ol      ll+lOj    iOM«      U'04 

O114,      41OH     41"0     40ll»     iOn4      ljOl4      ill+O 

ij      4lOi«    41011      M11O4    Ol4»« 
li    ,  il041      4!'0»      M40.      Ol]4* 

liO!4     lt4lOl    4I1O1      4'lOl     I0J4»    IIO14      1O141 

U      ! 

aOi4«   i40ii     tiiOi  1  4iOn     Oi'4i      1110411014 

16      1 

17        IIO14      4iOll      4lOl)       11014 

ii     ii04«mi.o    40.11     .on4 

IO114     1104«    1140il]40!l«     j4iiO      JO114      iOM4 

17      1 

lii04      |il04      (lOil  1  +I1O1      lll+lO     llO!4      iiO!4 

19                    41OIT     4iiO!      ri04i 

I1O14      01114     ilOi»i4iiOl     tiOi»    Dl04i     OllJ* 
1014»     ■■0)4      10.14     4!iiO     4'0l«.  4O.11    llIO** 

10                        41O11      4iOii       14011 

il                        41O.I                       4iiiO 

lO.!4      11104                      4.0. 1                    1  JI1O4 

'' 

Efheueris  of  Jufitxb's  Satrllite  v. 
Gre«n«rioh  Mean  Time  of  eiery  twentieth  Eaitem  Elongation.    The  timea  of 
other  Elongation)  can  ba  found  bj  iidding  multiple!  of  ii'''96  to  tbese. 
A    h 


Julj-     s 


«S     J»! 


Oot. 


May   16    S-69 

June    5     6-91 
1  s     601 


MAflHETIO  ElEMEITTB,  BoYAL  ObBEBTATOKT,  &BEXKWICU. 


Tear.  Deolinal 

1870.  obaeTTed  19  ;j  west. 

i!«o. >s  n    .. 

i>qo,        17  »9     " 

I  Boi<  inferred    16  17    „ 

Tb»  boriiontal  foroe  ii  giren 


Horiionlal  force. 


e-iS44 

o-i84g 

a  C.  Q.  8.  mew 
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6  * 

O  a 
o 

OQ  S 
pa  o 
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:^ 
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QQ 
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cu 
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o 
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o 
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o 
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I 

o 
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ft. 
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**    H 
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Satellites  of  Saturn,  1902. 

SATELLITES  OF  SATUBN. 
East  Elongations. 


[No.  313. 


A    h 

1   17-6 
3     ''S 


9  «J ;» 

I    6S 

3   'S7 

6     9-5 

9     Vl 

vv. 


1902.] 


Satellites  of  Saturn,  1902. 

East  Elongations. 
Tethys. 


19 


March. 

d 

b 

4 

1-8 

5 

231 

7 

20*4 

9 

177 

II 

151 

13 

12*4 

»5 

97 

17 

7-0 

19 

4*4 

21 

n 

22 

zyo 

24 

20-3 

26 

17*6 

28 

15-0 

30 

12-3 

April. 


d 
I 

3 
5 
7 


h 

9*6 

6*9 

42 

1-6 


8  22*9 

10   20*2 

ix  ITS 
14  14*8 

16    12*1 

9*4 

67 
4-0 

'•4 

22  7 

20'0 


18 
20 
22 
24 

25 
27 


29    17-3 


May. 


d 
I 

3 
5 

7 

9 
II 

12 

H 
16 

18 

20 

22 

24 
26 

28 

29 


h 
i4"6 
11-9 

92 

6-5 

3-8 
I'l 

22*4 
197 

17*0 

»4'3 
11*6 

8-9 
6* 

3S 

0-8 

22*1 


June. 


July. 


d 

2 

4 
6 

8 

10 

12 

H 
>5 

17 


b 
167 
14*0 
11-3 

8-6 

5*8 

3> 
04 

217 

i9'o 

19  i6'3 

21    13*6 

io*9 

8"! 


d 
I 

2 

4 
6 

8 

10 

12 


b 

o"o 
213 
1 8-6 


Aug. 


»3 
*5 

17 
*9 


15-9 
132 

10-5 
78 

50 
2-3 

17  23-6 

19   20'9 
21     l8'2 


14 
16 


5-S 
2-8 


2} 

27 
29 


'55 

12*8 
lO'I 

7*4 
47 


d    b 

2  2*0 

3  233 
5  2o*S 
7   17*8 

151 

12*4 

97 

7'o 

4*3 
1-6 

20    22*9 
22    20'2 

17-5 
148 

12*1 

9*4 


9 
II 

»s 
17 

»9 


2* 
26 

28 

30 


Sept. 


d 
I 

3 

5 
6 

8 

10 

12 

14 
16 

18 
20 
22 
23 
*5 
*7 
29 


h 

67 

4*o 

1*3 
22*6 

19*9 

17-2 

14-5 
11-8 

91 
6-4 

37 

i*o 

22*3 

19*6 

17*0 

H-3 


Oct. 

Not. 

d    b 

d 

h 

I   11*6 

2 

14-1 

3     8*9 
5     6-2 

7     3*5 
9     o'8 

10    22*1 

4 
6 

8 

10 

12 

11*4 

87 
60 

3*4 
07 

12    19*5 
14    16*8 
16    14-1 

18   11*4 

20     8-8 

«3 
15 

17 

19 
21 

22*0 
194 

167 
14*0 
II-3 

22     6*1 

*4     3*4 
26     07 

27    22*1 

29    19-4 
31     167 

DiONB. 


March. 

April. 

May. 

June. 

July. 

Aug. 

d    h 

d 

h 

d 

h 

d 

b 

d    b 

d    b 

6     61 

2 

15-2 

2 

»7Q 

I 

20-3 

I    22*5 

I     o*6 

8  23-8 

5 

9*o 

5 

11-6 

4- 

i4'o 

4  i6'i 

3  i8*3 

II   175 

8 

27 

8 

53 

7 

7-6 

7     98 

6  11*9 

14    11*2 

10 

zo'4 

10 

22*9 

10 

»3 

10     34 

9     5*6 

17     4*9 

13 

141 

"3 

1 6*6 

12 

18*9 

12  21*1 

11  23*1 

19  227 

16 

7-8 

16 

io*3 

IS 

12-6 

'5   »47 

14  i6*9 

22  16*4 

19 

1*5 

>9 

3*9 

18 

6*2 

18     8*4 

17  10-5 

25    lO'I 

21 

19*2 

21 

21*6 

20 

23-9 

21       2*0 

20    4'z 

28     3*8 

24 

12*9 

24 

iS*3 

23 

17*5 

23    197 

22  11-9 

30  21*5 

27 

6-5 

»7 

90 

26 

11*2 

26    13*3 

25  155 

30 

0'2 

30 

2*6 

29 

4*8 

29     7-0 

28      9*2 

31      2*8 

Sept. 

Oct. 

d    b 

d    b 

2    20*5 

2  23*0 

-  142 

5   i6*7 

8     7-8 

8  io*5 

II     1*5 

11      4*2 

13  19-2 

13  21-9 

16  12*9 

16  156 

19     6*6 

»9     93 

22    0-3 

22     3'o 

24  17*9 

24  20*7 

27  ir6 

27   14*4 

30     5*3 

30     8*1 

Nov. 


d 

2 

4 

7 
10 

13 

15 

18 

21 


h 

1*9 
19*6 

X33 

7*1 

0*8 
18-5 

12*3 

6*o 


23  237 


KU£A. 


March.  ' 

1 

d 

h 

5 

5'o 

9 

«4 

18 

6-1 
186 

21 

7*1 

27 

19*6 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

d     b 

d     h 

d    h 

d    h 

d    h 

d    b 

I     81 

2  233 

3  H'o 

5     4*3 

I       6*2 

I    20'6 

5    20*6 

7  "7 

8     2*4 

9  1 6*6 

5  «8-5 

6     9-0 

10    9*1 

12     0*1 

12  147 

14    4-9 

10    6*9 

10  21*4 

14  21*6 

16    12*5 

17     31 

18   173 

14  19-2 

15     98 

19    lO'O 

21     o'9 

21    154 

23     5-6 

19    76 

19   22*2 

23    22*5 

25  13*3 

26     37 

27   17*9 

23  199 

24   10*6 

28  10*9 

50     17 

30  i6*o 

28     8*3     28  230 

1 

Oct. 

Nov. 

d      h 

3  "5 

8     o*o 

12  12*4 
17     o*9 
21   13-4 
26     1-9 

30  H"4 

d    h 

4     2*9 

8  15-+ 
13     40 

17  165 
22     5*1   1 
26  17  6  ' 

TlTA^. 

Oct. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Nov. 

d    h 
13  105 
29  10*5 

d    b 
14  10*0 

30     9*2 

d    b 
16    79 

d    b 
I     6'o 

'7     3*9 

d    b 

3     1*4 

18    22*8 

d  b 

3    20-2 

19  17*8 

d    b 

4  157 
20  14*0 

d    b 
6  13*0 

22    12*2 

d    h 
711-9 
23^2-0 

c2 


20 


Satellites  of  ScUurn,  1902. 


[No.  313. 


East  Elongations. 

Htpebton. 

i  March. 

April.        Mav. 

June. 

July.    1     Aug. 

Sept. 

Oct. 

Nov. 

d    h 

d    h 

d     h 

d    h 

d   h 

d     h 

d    h 

d    h        d     h 

10  20-6 

I     77 

22    1 8*2 

14    31 

4  »o*3 
25  16-6 

16  21-4 

7     17 
28     6'o 

18  10-3 

9  <5*4 
30  209 

21     3-4 

Iapetus. 

d    h  d    h 

E.  Elongation  ......    May  14    4-6,      July  31     9*8, 

Inf.  Conjunction  ...    Mar.  14  17*8,     June    2  10*8, 

W.  Elongation Apr.    4  15-6,     June  22  19*2, 

Sup.  Conjunction  ...    Apr.  25     2-9,     July  12  16-8, 


d  h 

Oct.   18  7*2, 

Aug.  19  13-2, 

Sept.    8  22*8, 

Sept.  29  2*9, 


d    h 

Not.    7    o'7 
Nov.  27  23-8 


i 

• 

Appabbnt  . 

Elements 

Outer 

OF  Saturn's  Eings. 

Greenwich 

1 

Position-angle 

of  Minor  Axis. 

1 

Ring. 

Latitude  above 
Earth. 

Plane  of  Ring. 

Mean  Noon. 

Maj.  Axis. 

Min.  Axis. 

Sun. 

Jan.   20  

0      1 
7  1^*5 

7    21*2 

7  22-9 
7  23-8 
7  24-2 
7  24-3 
7  24*4 
7  24-4 
7  24-1 
7  23-5 
7  22-5 
!         7  21-5 

7    2I-0 
7    21-1 

7  21-9 

7  23*1 
;        7  24-3 
7  25-0  . 

1 

II 

35*C4 

35*38 
36-04 

36*97 
38-14 
39*42 

40-73 
41-84 

4259 
4283 

42-52 
4171 
40-57 
39.27 

37*99 
36-87 

35*99 
.     35*41 

13-98 
1376 

13-68 

=  1J75 
13-96 

>4*34 
14-84 
15-41 
15-96 
1638 
1657 
16*48 
16*15 
15-64 
15-03 
1438 
•  13.74 

i&**4 

0      i 
23  308  N. 

22  53-8  N. 

22  190  N. 

21  49-6  N. 

21  28-7  N. 

21  19-1  N. 

21  22-oN. 

21  36-8  N. 

22  0*7  N. 
22    28-8  N. 

22  557  N. 

23  166  N. 
23  28-0  N. 
23  28-7  N. 
23  18-1  N. 
22  57-0  N. 
22  26*1  N. 
121  47-5  N. 
1  ••        ■  ■ 

0     < 

23  447  N. 
23  36-6  N. 

23  28-3  N. 

23  19-8  N. 

23  ii-iN.   i 

23     2*4 N.   ? 

22  53^4  N.   j 

22  44*3  N.   ! 

22  35-1  N.   i 

22  25-6  N.   : 

22  161  N.   ' 

22     64  N. 

21   56-5  N. 

21  46-5  N. 

2!   36  3  N. 

21  26-0  N. 

21,  15-6  N. 

21     5-0  N. 

— -H 

Feb.     9  

Mar.     I   

21   

April  10  

■JO  

J     

May  20 

:  June    9  

29 

Julv    10  

"  "  .       y   

Aug.     8   

28 

Sept.  17   

C)et.      7  

^7  

Nov.   16  

Dee.      6  

26 

i9()2.] 


Satellites  of  Uratius  atid  Neptufie, 

SATELLITES  OF  TJEANUS. 

East  Elongatioiuk 
Abiel. 
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April. 

May. 

June. 

Jul' 

• 

Y- 

August. 

September 

.    October. 

a   h 

d     b 

d     h 

d    li          d    h 

d   h 

,      d     h 

1 

II      37 

1     7*9 

3     35 

3  io*6         2  176 

I  23*8 

!      2     c-i 

1            "^ 

13    l6*2 

3  20-5 

5   161 

5  23-2   ■      5     6*2 

4  123 

,      4  17-5 

16     47 

6     9'o 

;      8     47 

8   II-8         7  187 

7     o*8 

1      7     5'9 

18   17-3 

8  21-6 

,     10    17*2 

II     o'4       10     7*2 

9  132 

'      9   »8-4 

21     58 

II     IO'2 

13     5*8 

13   13-0       12   198 

12     1*7 

; 

23   18  3 

13    227 

:    »5  i8-4 

16     1*5       15     8*3 

14  141 

• 

26     6*9 

16  11*3 

18     7-0 

18   14-1   .     17  20-8 

17      2*5 

1 

28  19-4 

18  23*9 

20  19*6 

21     2*7  '    20     9*3 

19  14*9 

1 
1 

21    12*5 

23     8-2 

23   •15-3          22    21*8 

22     34 

i 

24     ri 

25    20*8 

26     3*9  ;    25   10*3 

24  15-8 

I 
i 

26  137 

28     9*4 

28   16-5   I    27  22-8 

27      4*2 

1 

29.    2*3 

30    22*0 

31     5*1       30  11*3 

29  167 

1 

1 

1 

31   14-9 

1 

Umbeiel. 

April.    !      May. 

June. 

July. 

August,  j  September 

..    October. 

d   h       I     d   h 

d   h 

d    h 

d    h 

d   h 

d      h 

10    44  ■      5     19 

3     37 

1     6*o 

4  11*6   •      2  12*3 

1   11*6 

»+    7'9 

9     5-5 

7     7'5 

6     97 

8   152          6  157 

5   H-8 

18  11-5 

13     9*» 

II    11*2 

10  13-5 

12   18-8   ,     10  191 

9  i8"o 

22    15*0 

17  12-9 

15    150 

14  17-2 

16  22-4 

14  224 

13    21*2 

26  i8-6 

21   i6'6 

19    187 

18  20*9 

21     1-9 

19     17 

18       0-3 

30    22*3 

25    20*3 

23    22*5 

23     06 

15     5*4 

23     5*o 

22       34 

30      O'O 

28       2*2 

27     4*3 

29     8*8 

27     8-3 

26      6*5 

31     8*o 

I 

1 

' 

Titania. 

March.   |     May. 
d    h            d   h 

June. 

dt- 

August,   i  September 

.     October. 

d    h 

d    h 

d    I) 

d    h 

30     5'5 

4     31 

8     3-2 

4     9*9 

8     95 

3  ia'9 

8     59 

April. 
7  227 
16   15*9 

12    20'9 

16  21*4 

13     40 

17     29 

12     5*6 

16   21*6 

21     14*9 

25   157 

21    22*1 

25  20- 1 

20   21*9 

25   131 

30     9-0 

30    15-9 

29  14*0 

^5     9"4 

1 

Obeeon. 

April.             M 

[ay. 

Ji 

une. 

.July.          August.      S 

eptember. 

d     h        t      d 

h 

d 

h 

d    h             d    h        : 

d    h 

20      2*4             3 

151 

13 

81 

10    12*2 

6   147 

2  14*0 

*7 

4*3 

26 

22*2 

24     1-8 

20      2'8 

16     0-3 

30 

i8-o 

; 

29     9*6 

Apparent  Apsides  $ 

ntion  Angl( 

Apparent  Distance 

16. 

Pot 

J.        Ariel.       l^mbriel.      Xitania. 

Oberon. 

April  14.     

0 
241*5 

253*5 
266*5 

s  A  tell: 

II                 II                 i< 
14-2             19*8             32-5 

14*6             20-3             333 

142             197             324 

[TE  0¥  NEPTUNE. 

ii 

43*5 
44*6 

43-3 

June  13     

AugiiRt  12  

1 

Times  ofp 

assage  thron 

'^h  the  cast  apse  ofapp 

arent  orbit. 

• 

January. 

February. 

March. 

April. 

October. 

November. 

Deceuiber. 

d      h 

d     h 

d    h 

d    h 

d    h 

d     h 

d     h 

4  11-8 

2   21*4 

4    6*8 

2  i6*i 

I   179 

6       0*2 

5     97 

10     8*9 

8   18-5 

10     3*9 

7  H'9 

11    21*3 

11     6-8 

16     6'o 

14  156 

16    o*9 

September. 

13  12*0 

17  184 

17     3*9 

22     3-2 

20  127 

21  22*0 

14     2*9 

19     9*0 

i3  15*5 

23     ri 

28    o'3|    26     9*8 

27  19*0 

19  239 

25     6*1 

29  12*6 

28    22*2 

1 

25  20 

■9 

31     3*1 

1 

. 

Poeition-angle  and  distance  of  the  apse : — Feb.  5,  259^*4, 
Sept.  29,  2650*3.  i6"-4;  Dec.  iS,  i^^-%»\^'S- 


i6"*7 
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The  Sun  :  Physical  Observations,  [No.  31*3. 


EPHEMEEIS  FOE  PHYSICAL  OBSEEVATIONS 

OF  THE  SUN. 


Greenwich  Mean  Noon. 

Greenwich  Mean  Noon. 

1902. 

P. 

B. 

L. 

1902. 

P. 

D. 

L. 

0  i 

0  1 

f 

0  1 

0   i 

0  i 

0  i 

Jan.   I 

-f  2  8 

-3  12 

118  55 

July  5 

—  I  I 

+  3  27 

197  8 

6 

—  0  19 

3  46 

53  5 

'  10 

-f  1  16 

3  59 

I3P  58 

II 

2  44 

4  17 

347  15 

15 

3  32  i 

4  28 

64  50 

16 

5  7 

448 

281  24 

20 

5  45  i 

4  55 

358  40 

21 

7  »6 

5  15 

215  35 

25 

7  54 

5  20 

292  30 

26 

9  40 

5  40  ' 

149  45 

30 

9  59 

5  44 

226  22 

3> 

II  48 

6  3  1 

83  54 

Aug.  4 

II  59 

6  5 

160  14 

Feb.  5 

13  50 

6  23 

18  4 

9 

13  54 

6  24 

94  8 

10 

>5  44 

6  40 

312  14 

H 

15  42 

6  39 

28  3 

15 

17  30 

6  53 

246  25 

»9 

17  23 

6  53 

321  58 

20 

19  8 

7  4 

180  34 

24 

18  57 

7  3 

255  53 

*5 

20  36 

7  "  , 

114  43 

29 

20  23 

7  10 

189  49 

Mar.  2 

21  56 

7  14  ! 

48  51 

Sept.  3 

21  41 

7  14 

123  46 

7 

23  5 

7  ^5  i 

342  59 

8 

22  50 

7  15 

57  44 

12 

*4  5 

7  12 

277  6 

13 

23  52 

7  13 

351  44 

17 

H  55 

7  5 

211  II 

18 

24  43 

7  7 

285  43 

22 

25  35 

6  56  ; 

145  16 

23 

25  24 

6  59 

219  42 

27 

26  4 

643  ! 

79  >9 

28 

25  56 

6  48 

153  43 

Apr.  I 

26  22 

6  28  , 

13  22 

Oct.   3 

26  18 

6  33 

87  45 

6 

26  29 

6  10  ; 

307  23 

8 

26  29 

6  IS 

21  47 

II 

26  27 

5  49 

241  24 

13 

26  29 

5  55 

315  50 

16 

26  12 

5  *5 

175  23 

18 

26  17 

5  32 

249  52 

21 

25  47 

4  59 

109  20 

23 

25  55 

5  6 

183  56 

26 

25  10 

4  32  ; 

43  »6 

28 

25  20 

4  38 

118  0 

May  I 

24  23 

4  2  ' 

337  12 

Nov.  2 

24  34 

4  8 

5*  t 

6 

23  24 

3  30 

271  7 

7 

23  25 

3  36 

346  8 

II 

22  15 

2  57  1 

204  59 

12 

22  25 

3  2 

280  13 

16 

20  56 

2  24 

138  51 

17 

21  4 

2  28 

214  18 

21 

19  27 

I  49 

72  43 

22 

19  ji 

I  50 

148  24 

26 

17  49 

I  13 

6  34 

27 

17  48 

I  13 

82  30 

3« 

16  2 

0  37 

300  24 

Dec.  2 

15  55 

+0  36 

16  36 

: June  5 

14  8 

—0  I 

234  14 

7 

13  53 

-0  4 

3>o  43 

10 

12  6 

+0  35 

168  3 

12 

II  43 

0  42 

244  50 

>5 

10  0 

I  II 

loi  53 

17 

9  26 

I  19 

178  58 

20 

7  49 

I  46 

35  41 

22 

7  6 

I  58 

113  6 

25 

5  34  i 

2  21 

329  31 

.  27 

4  42 

2  34 

47  14 

30 

-  3  18 

+2  55 

^  263  20 

32 

4-  2  15 

—  3  10 

341  22 

The  position-angle  of  the  Sun's  axis,  P,  is  the  position-angle  of 
the  N.  end  of  the  axis  from  the  N.  point  of  the  Sun,  read  in  the 
direction  N.,  E.,  S.,  W.  In  computing  D  (the  heliographic  lati- 
tude of  the  centre  of  the  Sun's  disk),  the  inclination  of  the  Sun's 
axis  to  the  ecliptic  has  been  assumed  to  be  82"  45',  and  the 
longitude  of  the  ascending  node  to  be  74^  24'.  In  computing  L  (the 
heliographic  longitude  of  the  centre  of  the  disk),  the  Sun's  period 
of  rotation  has  been  assumed  to  be  25*38  days,  and  the  meridian 
which  passed  through  the  ascending  node  at  the  epoch  1854*0  ha& 
been  taken  as  the  zero  meridian. 


1902.]  Mean  Placet  of  Variable  Start  for  1902-0. 

MEAN  PLACES  OF  VARIABLE  STARS  FOR  1902- 


V  .-iculptoriB  .. 
SSoulptoiis  .. 
T  Audromedss 
T  Casaiopeue  .. 

STounftni   

R  AadromeiUe 

SOati  

TSouJptoria   .. 

V  CepU     

n  OusBiopeiie  .. 

V  AudroiaediB 
X  Scul^taris  .. 
W  CauiopeiiE .  ■ 

U  Cephrii    

U  Sculptoris  .. 
U  ^drdmedo) 
8  Cassiopeia  .. 

a  PisciuiD    

U  Piaoium  

RSculptoris   .. 

EPisri.im  

X  CasBioneiiE  .. 
UPeraei 

BAriatin;!;.'"!! 

oCeti  

ECeti 

8  Horologii 

B  FornaciB 

UOeli 

E  I'rianeuli    .. 

TArietis 

WPeraai     

E  Ucirolo);ii  .. 
T  Horologii    .. 

Algol    

U  Arietia    

XCeti 

BPersei 

U  Kridsni   

TBridniii   

XTauri    

ETauri  

STaiirt   

T  Cumeioiurdi 

EltolLouli  

aDomdlla 

RCffili    

VTauri   

BOrionia    

BLepons   

T  Leporia    

V  Opionie    

a  Piotoria    

B  AurigtE    

T  Coluiabx 

W  Auriga  


D    4,0    52 

a  44  46 
3  44  4S 


4  14  ;_    3  35>3 


J  S5  IS 

♦  «  56 
4  13  50 


i  SS 


+  9  S6» 

■i-  9  +r> 
+6:;  5'-' 


S  "54+3  5S-I 
S  S  21  1-48  376 
S  9  13  1+51  »S6 
S  15  41  1  -5]  4S-6 
5  10  17  I  4-36  49-c 


U  Auriga;    

3  0oluiubiB 

K  ColumbtD 

U  Orionia    

EOctautiB 

If  GBmiiiDruni . . 

VMoQDterDtia. 
TMoiiooarotie.. 
W  aemiuoriim 

SLjneia 

X  Qemiaoram,  .'■ 


ELjncia 

£Qeiuinorum.. 
E  Oeininurum  . 
VCani«Mia... 
E  Cani«  Min.  .. 

L"  PuppJB    

ROaDiaMaJ.  .. 
V  Geiniiiorum.'. 
U  Moaooerotia . 

ZPuppis     

B  Oauia  Min.  ... 
T  Oania  Min.  ... 

XP.tppia    

tlCaniBMin.  .. 
S  Qeuiinorutn  . 

W  Pu[jpi9  

T  Oeniinorum . 

S'Puppia    

VQen- 


6  j6  7 
6  40  S' 
6  47   J6 


+6K  447 
+  J'  595 
-3'  4J"6 


7  4»  43 
7  43  »S 
7  43   JS 


D  Piippis 
E'  Puppia 

r  PuppiB 


T  Valoruui 
S  Oanori . . . 
R  Mali     ... 


V  Valoruin  .. 

8  Antliit 

S  Valorum  .. 
U  Valorum.. 
E  Carina 
X  Hfdrs    .. 


E  48  17 
8  50  54 
3  S»     5 


9  *9  3» 
9  »9  47 
9   30  49 


+  SS 

+20 

+X-8 

+  ia 

S'-3 

+  1 

'3 

+  ■( 

107 

-44 

"»■? 

i6'S 

-   9 

3fJ 

+   8 

J'7 

-fii 

17-1 

4I-0 

,b-*. 

57-4 

+  1! 

SV7 

4-iz 

i<-b 

-41 58-7 

34"» 

~H 

5°7 

'7 

4-17 

IVK 

-,8 

si-fc 

14-0 

-47 

~i- 

,06 

+  1 

x6i 

46-0 

'Vi 

+  !■ 

^io 

~^ 

32.3 

♦6-j 

II -3 

1^-14 

iS-i 

Mean  flavex  of  Variubie  Stars  for  19020.     [No.  318, 
Mean  Phees  of  Variable  Stars  for  1903*0  (oontinued). 


.  K  Leouie     .... 

.  I  Oarinse 

V  Lflonia  

.  a  OariDiG 

.  ZCariiiffl     .... 

.  W  Veloruin    , 

.  YOarinm    .- 

.  R  Unue  Maj.  . 

.  S^Hyrliw   .... 

.  THydMB    .... 

.  WLconiB    ... 

.  U  OarinfE    ... 

.  SLeaiii 


i'  CantH' 


.  XOfnlauri.. 
-  WOflTitauri 
.   ROomm 


■   TVirgima  

,   RCorvi  

,   TCruois 

"R  Orucis 

.  T  Canum  Ten. . 

U  Ontaupi     ... 

.   Y  Virginia  

.  TtfrsK  11^.  ... 

.   R  Virginia  

.   &  Ma^em 

.  SUraBMaj.  ... 

.   U' Virgioii 

.   D  Virgiuia 

.   S  Oniria 


P.i^ma, 


.  Wirg 

,  RHyariB    

.  TCeotanri 

.  T=  Centnari    ,. 

.  WHjdne  

.  B.  Oauum  Ten. 

.  R"Virginis 

,  Z  Virginia   

.  8»fljdrffl    

.  BCentauri..... 

.  R'Centnuri 

.  YBoiitia , 

.  SBoDtiB  , 

.  R  Oaiiidlopardi 

.  VCeiitauri 

,  TBootia 

.  BBootie 

.  VLibnu 

.  SLapi 

/  UBiMtia 


9  39  4-1 

9  *o  30 

9  40  V 

9  42   rS 

9  +1  n 

9  5+  35 

o     6   15 

10  ji 

"  3S 

I9  19 

37  +3 

+6  39 

[o  S3  4S 


irj 


3  36  9 

3  4=  37 
3  43  30 


-53  S9-5 
-S7  59"6 
+  69  '7-* 
-iB     fi-B 


-58  4r; 
+  >9  '9'^ 
-69  36.1 


4  34  S4 
46  51 
49  48 


+  S4  15-4 

4-  5  T' 

+  £4  1 5-6 

-56  ^7•^ 

+  39  '79 

+17  97 

-17  141 

-+6  117 

+  ■8  5-6 


^Lihrte    

T=  Libra, 

T  Librw  

Y  libra  

BTriuar.i.uatr. 
UCuriHiiE   

S  Serpeutia 

fi  C<jrunB    ...--- 

I)-"  Libra '.. 

X  Libra 

W  Libne 

8  Ui'HB  Miliaria. 

FMorma    

U  Libne 

T  Norm*    

Z  Libne 

VCoFonn   

B^rpentia 

ELiipi    

R  Libne  

R-  Libne 

8  Triang.  AuaCr. 
U  Triuog.  Auatr, 

ffScorpii 

XHereiiUa 

ZScorpii 

E  Heroulie 

X  l^iior)iii    

W  Suorpii  

tT'Eenulia    ... 

SNonnaj    

RSr.'Orpii     

W  Opbiuohi  ... 

V  Ophiuohi     ... 
U  Ilercnlia 

T  Opliiuehi 

S  OpLiuihi 

Rira 

W  Hcrculia 

RDraconis     ... 
R'Opbiiichi   ... 

8  Herculia  

S'Soorpii    

R'SMrpii  

T'Sorpii    

V^Hereulia 

ROphiuebi 

1'  Herculis 

W  Scfirpii 

COphiuuhi 

Z  Ofihiucbi 

S'  HsrouiiB 

SOotautia  

IT'Seotpii  


15  58  36 
'5  58  44 
'I  S9  43 


.6  13  56 
]6  x3  S 
16  iS  37 
,6  3>  ,6 
16  31  4! 
16  31  Z4 
,6  43  .B 
16  47  zb 
j6  4S  3[ 
.6  5=  13 
16  51  55 
16  56  49 


17,  17  36 
17  16  47 
17  35  II 


-t-7«   ;7-9 
-54  59*7 


■J9   5"9   I 
■'!   M'9 


-19  si-9  I 

+  >S  '9-6  ,. 

-!■  39"5 

-II  41-1  ' 


-15  5S"4 
-■6  S7-3  : 
-56  47'9 


-19 

17'S 

—44 

5f.-5 

-10 

154 

+  V 

-'5 

577 

+17 

-31 

191 

+    1 

■  9.1 

+   1 

37-1 

+>T 

46-1 

-43 

41-1 
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Mean  Plare»  of  Variable  SUirg  for  1902*0  (continued). 


XSofiitlarii     ... 

Y'  Scorpii   

S'  Scorpii    

YOphiuohi 

SAriE.... 

Z  Her«ullB 

TDmcouiB 

W  Sngittiirii   ... 

EPaT.mia  

THerculia  

S*  SagiLlarli    ... 

W  Lj™ 

YSagitUu-ii 

VSsgiltiirii   ... 

i  Serijentiii 

T  SerpentJa 

U  aagitUrii    ... 
XC^ihiucilii    -.- 

U  Cdron.  AuBtr. 
BSouli    

icPav,iniB    

KLyne   

R  Ouron.  Austr. 

YLj™  .: 

B  Aquila:    

Vlyrie   

X'  Sngittsrii  ... 

SLvrn    

ZI^ITO    

U  Draoonii 

W  Aqiiilffi  

TSBgVarii    ... 
ESMgittarii    ... 

S  Sngittarii 

Z  Sagiltarii 

ULjrlB    

TSagitUe    

UAqiiiliK    

U  VulpeoiiliB  ... 

T'Aq.iila!  

B  Ojgni    

T'Of^'i. .,;;;:;: 

T'Ojgni 

V  0\ifni 

WCvgui    

8  VulpeculiE   . . . 

XAqiitiffl 

X  Cygni  

SPnvoniB    

IT  Aquilw 

S  SogitUE     

U' Sagitmrii  ... 
B'  AquilfB  


7  44  14 

7  47  ij 

7  S'  37 

7  S3  1' 

1  S*  S4 

7  SS  46 

8  3  zS 
8  5  14 


8  z6  7 

S  35  4, 

g  3+  16 

8   H  15 

S  42  15 

%  46  ig 

S  46  51 


9  41  " 
9  44  »i 
9  46  37 
9  46  48 
'9  46  57 
'9  47  29 
■■•}  49  5' 
9  5'  33 
9  5'   S9 


+48  3: 
+  32  j; 
+48  41 


iga.    S'  Aiiuilff    .... 

-      ZO.vgi.i  

S^Cygni       ..  . 

E  Ctt'priLionii 

It  TeipMmpii  . 
U'  .\quiliE  .... 

W  Onpi-ioorni. 

RSaKi't" 

Z  .4quilil- 

ED^lphini..,. 
'P  .Ssgiharii    . 

D  Cygiii 

X'Crg.i  .... 
V^  Cjgui     .... 

S'Cjgni 

WDcfphini... 
B  UicroBCopii. 
SOtprionnii  . 

VCygni  

SDelphiiii  .... 
YAquarii   .... 

X  Cj-sni  

'i'  Delpbini.... 
W  Aquptrii  .... 

V  Aquarii  .... 
U  Oapriconii  . 
R'Ojgni 

V  Mphiiii.... 
519.1  T  Aq\uini  .... 
3.c,^UPa.om,  .... 
3i.,JT  Vulpecula  . 

]'!.  T  Cjgni  

5iT.'  Z'Cviini 

S  Indi 

XUelphmi..,. 
E'  Ciipi-iuorni. 


.   TOi'ti 
B  Vulpetulw  .. 

V  Caprioomi  . . 
X  CsprioDrni  .. 

XCepbei     

ZCapriconii  .. 

S' AqiLBrii  

TOei.ilioi 

E'  Aqiiiirii  .,  ,. 

.   T  Oapricnnii  .. 
S  MibTOWDpii.. 

Y  OapricorDL  .. 

■  wcrtpii 

aCephei 

.   IPdjgni 

E'Cjitni 

.    RGruiB  


+49  46-' 

+  57  4i'» 

->4  53-6 

+  12    +I'0 

+  .6  ij-! 

+  8  47-S 

-39  ^-9 

+47   35'' 

+  '7   56;i 

-19   ivi 

+47   47'4 

+  1644-^ 

+35    '3'9 

+  16     2-5 

-  4  ^6-S 

+  J     47 

+'« s^:3 

-63     4-8 

+  27    ii-7 

+  H   '7-4- 

+46   591 

+  .7    >6'> 

-  82  19-S 

-14  19a 

+  82  40- J 

-'6  ,47 

+  68     5-S 

+4  '■« 

--'S   14--4 

-14  »4'S 

+  53   Si'8 

-47    IJO 

2fi  Mtan  Places  of  VaHabtt  Stars. — Maxima  of  U  Pegati.  [No.313. 
Mtan  Places  of  VariabU  Stars  for  1902*0  (continued). 


3^9,1  y  Caaaio»eiiE 

360,1  W  Pegafi    ... 

161.'  B  Fegnsi  

361  R  Aqiiarii   ... 

36^.  BPtuBnioia... 

364.  V  OBphd 

565.  BToucani  ... 

366,  VCoti 

J67.  D  pBgmii 

368.  B  OBBnO{)eia^ 

369.  S  Pluemcia ... 

j?o  WCeti    

371.  Y  CaBBiopeiiE 


E.A 

h    III 
13  14, 

S' 

13  15 

■\s 

ti 

zj   51 
I]    SI 

*9 

13  ji 

13  s» 

H 

J3  51 

»S 

»3  S* 

" 

4i-^ 

le 

MAXIMA  OP  V  PBGASI. 


8  IS  ! 
12  9  5 
16  3  4 
19  II  4 
21  IS  4 


Etery  tnentielJi 
multiples  »f  the  period  4" 
u  takes  pli 


d 

b    IN 

7  46 

'S 

1   +3 

19  40 

'J   37 

7   33 

30 

1    30 

""^  I 

7 

[3   26 

26 
30 

19   ij 

7     9 
'      5 

is  giTen;  tbe  others  lony  be  found  bj  adding 


i 
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VARIABLES    OF   SHORT   PERIOD   NOT   OF  THE  ALGOL  TYP£. 

(The  No.  after  Star's  name  refers  to  Catalogue  on  pp.  23-16.) 

ke. — ^The  times  of  minima  only  are  giren  ;  the  times  of  maxima  may  be  found  by  adding  the.  interval 

printed  under  the  name  of  the  star. 


^ONOGER.  68. 
1(7*  »2i^) 


'.o 


I  May 

d    h 

23     I 

Jmie 
19     > 

July 
16     I 


Sept. 

d     h 

S     2 

Oct. 
5     i 
Nov. 


I 

28 


Aug. 


12 


Dec. 
*5     3 


C  Gbminor.  74 

(continued). 

May  1  Sept.  !  N«»v. 

d     h 

4  7 
14  II 
24  15 

Oct. 


d 

5 
'5 

»5 


h 
II 

19 


Aug. 
15     o 
25     4 


4 
H 
*5 


19 

22 

2 


d 

4 

H 
24 


h 
6 

9 
13 


Dec. 


4 
14 

»5 


17 
20 

o 


W  VlfiGINlS  150. 
(8-  4i^) 


pE&IINOB. 


69. 


-6 

0 

>• 

■II 

■  5 

.13 


17 
to 

'  4 


f. 

16 

9 


Apr. 

d     h 

18     3 

25    21 

May 


3 
II 


»5 

8 


Aug. 


Oct. 

d     h 

5  »o 
n    4 

20  22 
28   15 

Nov. 


4 
12 

19 

^7 


12 
6 

*3 

17 


Sept. 

4  i» 
i»     5 

19    22 

27 


5 

13 

20 

28 


21 
14 


Jan. 

d    b 

7   13 
24  19 

Feb. 


II 

28 


2 

8 


Mar. 
17  15 

Apr. 
21 

4 


21 


May 

d     h 

8   10 

25   17 

June 

II   23 
29     6 

July 

20      4 

Aug. 

2     19 
20       I 


Sept. 

d     h 

6     8 

»3   14 
Oct. 
21 
3 

Nov. 
14  10 

Deo. 
I   16 

18  23 


10 
28 


XSAGITTAB.231. 


16 


Dec. 

6     8 
14     2 

21    20 
29     13 


Feb. 

d     h 

7 

"4 

21 

28 


(2'»  2 1^) 

May 
d    h 


20 
21 
21 
21 


Mar. 


17 

24 
31 


o 
I 
I 


Jbmxnob.  74. 

(5*  o\) 


i. 


i 


Feb. 

d    h 
23     9 

Mar. 


5 

«!»5 


'3 


Apr. 
d    h 

5  o 
'5  4 
iS     7 


7 

21 

14 

22 

21 

22 

28 

22 

Apr. 

4 

23 

II 

^3 

18 

^3 

»5 

*3 

May 

3 

0 

10 

0 

June 

7     « 
14     I 

21     2 

28 


Sept. 

d     h 

5 

5 

5 
6 


6 
13 

20 

»7 


Oct. 

4 


V  Ophiuchi  234. 


Jan. 
d     h 

9     9 
26  12 


2!  II 
18 


July 
5     2 
12     3 
19     3 
26     3 

Aug. 
2     3 

16  4 
23  4 
30     5 


25 


Nov. 


I 

8 

>S 

22 

29 


Dec. 

6     8 


Feb. 
12   15 

Mar. 
18 


(6"  5>».) 

Apr.  j 

d     h 
22     3 

May 

9     6 
26     8 

June 


I 
18 


2! 


12 
29 


Apr. 
5     o 


II I 

14! 

I 
July  j 

16  I-' 


Aug. 

d     h 

2  20 

19  23 

Sept. 

6     2 

23     5 


Y  Sagittar.  243. 


Jan. 

d     h 

23 
29 


(!«»  I9^) 

;  May 
d    h 


18 
12 


Feb. 


Oct. 

8 
10 


10 

27 


4 
10 

21 

17 


/ 
I 

20 

14 
9 


I 

7 
13 
19 
24 

30 


21 
16 

10 

5 

23 
18 


June 


Aug. 


d 
31 


h 
3 


Sept. 


3 

II 

17 
23 

28 


21 
16 
10 

5 
*3 


WSagittar.  238. 


Jan. 
d     h 
3Q  '3 

Feb. 


(3-  o**.) 

May 

'  d    h 


I 

9 
16 

24 


17 

7 
21 

12 


Sept. 

d     h 

7     2 

15  10 

23     o 

30  14 


Mar. 


5 
II 

17 
22 
28 


12 

7 

! 
20 

>5 


5 

10 

16 
22 

28 


3 
22 

17 

II 

6 


July 


Apr, 


4 
10 

>5 
21 

27 


9 

4 
22 

17 
II 


Oct. 

4  18 
10  13 
16  7 
22  2 
27  20 

Nov. 


U  Sagittar.  247 

{contintied). 


June 

d  h 
2  23 

17 
II 

4 
22 


9 
16 

23 

29 


9 
16 


July  ' 
6  16 

13  »o 

20  4 

26  22 


Aug. 

d  h 
2  16 

9 
3 
22  21 

29  «5 
Sept. 

5  9 
12  3 

18  21 
25  15 


Oct. 
d  h 


2 

9 

15 
22 

29 


8 

2 

20 

14 
8 


Nov. 

5  2 
II  20 

18  14 


3 
8 

14 

20 

26 


o 

19 

13 
8 

2 


2  15 

8  9 

14  4 
Aug.  ,  19  22 

2  6i^5  '7 

8  o 
13  19 
19  14 

25  8 


Dec. 


I  12 


7 

14 
22 


4 
18 

8 


June 


Mar. 


i  1 

!  8 

16 

!23 


16 

6 

21 


I  23 

9  131 

17  31 
24  17! 


July 

I  II 

9  > 
16 


Oct. 

8  4 

15  19 

'23  9 

.30  23 


24 
3« 


15 
6 

20 


Nov. 


Apr. 

I  8 

8  22 

16  12 

24  2 


Aug. 
8  10 


7 

22 


13 

4 
18 


/3  Lye^  252. 

(Max.  3**  2''. 

Secondary  Min. 

6*  ii\ 

Max.  9'*  2o»».) 


Jan. 
d  h 


May 

d  h 


121^11   I 
14  19 123  23 

27  n\ 


USagittar.  247. 

) 


Feb. 


9 

22 


»5 
13 


(2''  234^ 


Jan. 

d  h 
19  I 

25  19 

Feb. 


16 

»3 
3' 


o 

'5 

5 


I 

8 

«5 

21 

28 


»3 

7 
1 

19 
13 


Mar. 
d  h 


7 

14 

20 

27 


6 

o 
18 
12 


Apr. 

d  h 
16 
23 

30 


18 
12 

5 


Apr. 
3  6 


10 


May 

6  23 
13  17 
20  II 

27  5 


Mar. 

7  II 
20  9 


Apr. 

2  7 

'5  5 

28  3 


June 

5  21 
18  19 

July 

I  17 
14  IS 

27  13 


Aug. 

9  " 
22  9 


Sept. 

d  h 

4  7 

17  5 
30  3 

Oct. 

13  I 

25  »3 

Nov. 

7  21 
20  19 


Dec. 

3  17 
16  15 


US    Variables  of  Short  Period —M(U}tietic  Elements.  [No.  313. 


Vabi&bles  of  Short  Period  {cnnliniud). 


V  A.4Va£  270. 


Feb. 

May 

d     b 
b  16 

3  '7 

d  h 
ij     1 

JO       1 

s;i 

June 
6    1 

6  ,5 
3  '9 

ij     3 

Jdj- 

Apr. 

4  4 
■>     5 

3  " 

'.\i 

H  11 

i"g. 

May 

I  7 
«  7 

q   0 

a  S 

16   0 

19    y 

I)  Aqull^  283. 
Feb.     Mar.     Jpr 


I)  AQniL.E  283 

{cDnHnudi). 
Ma;     Jul; 


S  Saqitt^  285. 
Mar.    Apr. 


S  8Aem£  Z85 

{cimtirtued). 


X  Cyqni  3 1 ; 
(6*  .9".) 


Jan. 
d     b 

d     h 
16   iS 

Feb. 
7  " 

June] 
ig   13 

13    iO 

Mnr. 
12     s 

ri 

Apr. 
'4     ■= 
30     9 

Aug. 
6  17 

T  VOLPBC. 

.l^l.   1 

(.Si-.)        1 

Jan. 

M«y 

Sepi, 

d   h 

d    h 

d    1, 

3     2 

11     0 

10  19 

7  M 

;;  v.; 

19  «> 

24    7 

19  15 

19  17 

Feb. 

June 

Oct. 

14 

;i 

t4 

■  S  tt 
19  11 

■  5     5 
19  17 

11  z! 

^4     J 

18  .9 

3Q   18 

July 

Mov. 

S    * 

3    ° 

s.i 

■4     ' 
iS  .3 
21  ij 

»S     4 

17  '1 

27.0 

'9  'S 

30    lO 

J.  i. 

Aug.  '  Deo. 

Apr. 

3     i|   S     6 

9  17 

II     12 

"4     7 

.(.     9 

18   13 

13     1 
17  II 

'5     ^ 
29   16 

"   " 

2  Ckphu 
(1*1^ 


TABLE  OF  BESSEL'S  MEAN  REFRACTIONS. 

Z.D. 

Mean 
Heira4!tion. 

Z.D. 

Mean 
Refraction. 

y  ^           Mean 

Z.D. 

Mean       , 

Eefraotion. 

^ 

'            O'O 

.6 

6-3  1  ;  2;-9 

h 

I     3»-i 

69 

2       19-3 

Ti 

4     4!S 

21-(1 

1      397 

30 

33'3 

1      43-g 

5     49  3 

35 

z     iS-8 

40 

61 

.     sx% 

3      6-6 

Bl 

7     197 

45 

1     S7lt 

3   me 

II4 

s    *p 

«( 

9     48-5 

SI 

.     .3-8 

2       8-9 

J     474 

S4 

1     19-3 

1     15-1 

77 
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MINIMA  OF  VARIABLE  STARS  OF  THE  ALGOL  TTPE. 

(The  figures  followii>g  Star's  name  are  the  Nos.  in  Oatalogue,  pp.  23-26.) 


U  Cephei  14*. 
(2d  iit»49|m.) 


Jan. 
d    h 


3 
8 

iS 

23 

28 


2 
7 

22 

«7 


6 

5 
5 
5 
4 
4 

Feb. 

4 
3 
3 
3 

2 
2 


m 
16 

55 

34 
'3 
53 
3* 


II 

50 
29 

8 

47 
26 


March. 


4 

9 

14 

19 

24 

29 


2 
I 
I 
I 
O 

o 


5 
44 

23 

2 

41 
21 


April. 


3  o 
7  »3 
12  23 
17  22 
22  22 
27  22 


39 
18 

57 
36 

»5 


2 

7 
12 

17 

22 

27 


May. 

21 
21 
21 

20 
20 
20 


54 

33 
12 

5' 

30 

9 


June. 


July. 

d    h   m 

«7  43 

17 

17 
16 


I 

6 
II 
16 
21 
26 

31 


16 

15 
15 


22 
1 

40 


19 

58 
37 


August. 
5  15  16 


10 

15 

20 

*5 

30 


14 
>4 
14 
13 
13 


56 

35 
'4 
53 
32 


Sept. 


4 

9 

14 

»9 

24 

29 


13 

12 
12 
12 
II 
II 


II 

50 
29 

8 

47 
26 


4 
9 

H 
>9 

H 

29 


Oct. 

i«     5 
10  44 

10  24 

10     3 

9  4^ 
9  21 


3 
8 

>3 
18 

23 
28 


Nov. 

9 

8 

8 

7 
7 
7 


39 
18 

57 
36 

'5 


Dec. 


Algol  ^6*. 


(2^  20*^  49".) 


Jan 

d     h 

2 
20 

13 

7 


3 
8 


H 

20 

26 
3< 


6 
12 

'7 
23 


I 

18 

Feb. 

12 
6 

23 

'7 


m 

40 
18 

56 

3+ 
12 

49 


July 

d  h 
25  16 
31   10 


m 

34 
12 


August. 


27 

5 

43 
21 


March. 

I 

10 

59 

7 

4 

37 

12 

22 

14 

18 

15 

52 

24 

9 

30 

30 

3 

8 

April. 

4 

20 

46 

10 

14  24 

16 

8 

I 

22 

I 

39 

»7 

«9 

17 

J 

unc 

>. 

27 

0 

25 

July. 

2  18     2 

8  II  40 

14     5  18 

19  22  56 


6 
II 

'7 
23 

^9 


3 
21 

»5 
.8 


49 

27 

5 

43 
21 


9 

15 
21 

26 


2 
8 

19 

25 

31 


Sept. 

3  19  59 

3  37 
7  14 
o  52 

18  30 

Oct. 

12     8 

5  46 
23  24 

17     I 
10  39 

4  17 


5 
1 1 

«7 
28 


Nov. 
21 

'5 

9 

2 

20 
Dec. 


55 

33 
II 

49 
26 


4 
10 

16 

21 

27 


14 

7 
I 

18 
12 


4 
42 

20 

58 
36 


\  Tauri  42  * 

(3d  22*»  52™.) 


d 
I 

9 
«7 
*5 


Jan. 

h  in 
18  57 
16  42 
14  26 
12  II 


March. 

d    h    m 

o  53 
"37 
20  21 
18     6 


6 

>3 
21 

29 


March. 


I    19  4»  3      --    3f  -c,  ,  ... 

6  19  28  8  6  33            Feb.  April. 

II   19     7  13  6  12         2     9  55  6  15  50 

16  18  46  18  551  10     739  14  13  35 

21.  iS  25  23  5  31  18     5  24  22  IX  19 

26  18    4  28  5   10  26     3: .  8  30,    9     3 

*  Alternate  minima  only  are  given ;  the  othM  can  be '  readily  founci  by 
adding  the  interval  under  the  najme  of  the  star.  '  • 

t  Every  third  mini  mum  only.  '   •     / 


\  Taitri  42  *. 
(continued). 


July. 

d    h   m 

2  14  59 

10  12  43 

18   10  27 

26     8   12 


August. 

5  56 

3  4' 
19     I 

26  23 


3 
II 


a5 
9 


Sept. 


3 
II 

19 

27 


20  54 
18  38 
16  23 

'4    7 


Oct. 
d    h 


5 

21 

*9 


II 

9 

/ 
5 

Nov. 


m 

SI 

j6. 

20 
5 


6 

H 
21 

29 


2  49 

o  3j 

22  i8- 

20       2 


7 

15 
23 

3> 


Dec. 

17 

«5 

«3 
If 


47 

31 

«5 
o 


BCanisMaj.  79 1- 

—  td  fh  i5™ 
31 

Jan. 


f  1  =  1^  3h  iS"! 

\2  =  2  6  31   J 


d 

I 

5 
8 

II 

15 
18 

22 

»5 

28 


h  ra 
14  58 

0  46 

10  3'3 

20  20 
6  8 

»5  55 

1  42 

11  30 

21  17 


4 
8 

II 

"4 
18 

21 

*5 
28 


Feb. 

7  . 
16 

2 

12 

22 

.8 

17 

3 

13 


.  4 

51 

39 
26 

13 
I 

48 

35 

*3 


3 

7 

lo 

«4 


21 

8 

18 

4 


ro 

57 
44 
3» 


March, 
d  h 


m 


17 
21 

24 

27 

31 


>9 
o  6 

9  54 

'9  4' 

.5  28 


April. 


3 

7 

10 

13 

'7 
20 

24 

27 
30 


>5 

I 

10 
20 

6 
16 

I 
ir 

21 


16 

3 

50 

27 

25 
12 

59 

47 
34 


May. 


4 

7  21 

7 

'7  9 

II 

2  $6 

H 

12  43 

17 

22  30 

21 

8'  18 

24 

8  IS 

28 

3  $2 

31 

'3  40 

30 


Variable  Stars. 
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Minima  of  Variable  Stars  of  the  Algd  Type  (coatinued). 


E  Canis  Maj.  79 1 

S  Antlije  iio  §. 

S  Antlijb  iio§ 

{amtinued). 

Jan. 

June. 

{continued). 

Sept. 

Nov. 

d    h    m 

d    h   in 

Dec. 

Dec. 

d    h  m 

d    h   m 

I     I   12 

1    9  48 

d     h   m 

d    h    m 

I   17  13 

2     I  24 

470 

5  15  36 

4    4  24 

20     9  24 

5     3     o 

5  II   11 

7   12  48 

8  21  24 

7  10  12 

23   15   12 

8  12  47 

8  20  59 

10  18   36 

12     3  12 

10  16     0 

26  21     0 

11    22    34 

12     6  46 

14     0  24 

15     9     0 

13  21  48 

30    2  48 

15     8  22 

15  16  33 

17     6  12 

18    14  48  , 

17     3  36 

•^                      I 

18  18     9 

19     2  20 

20  12     0 

21    20    36 

22     3  56 

22  12     8 

23  17  48 

25       2    24 

25  >3  44 

25  21   55 

16  23  36 

28      8    12 

I  LlBB^  17^*. 

28  23  31 

29     7  42 

30     5  33 

July. 

(2-7^ 

9  %^ 

5i«.) 

Oct 

Dec. 

F«b. 

I   14     0 

Jan. 

June. 

2     9  18 

2  17  30 

2  II   12 

4  19  48 

d    h    ni 

d    h   m 

5  »9     6 
9    4  53 

6     3  17 
9  >3     4 

5  17     0 

8  22  48 

12     4  36 

8     I   36 
II     7  24 

2     2  32 
6  18  14 

4  17     3 
9     8  45 

12  14  40 

12  22  52 

14  13  " 

"     9  57 

14    0  28 

16    0  27 

;6    8  39 

15   10  24 
18  16  12 

17   19     0 

16     1  40 

18  16   11 

19  10  15 

19  18  26 

21     0  48 

20  17  23 

23     7  54 

22  20    2 

23    4  13 

21  22     0 
25     3  48 
28     9  36 

24     6  36 

25     9     5 

27  23   36 

26     5  49 

26  14     I 

27   12  24 

30    0  48 

29  >5  37 

29  23  48 

Feb. 

July. 

March. 

Sept. 

2   15   19 

SCakc 

)B1  102. 

3  15  M 

6  21    12 

4  10     0 
7  15  48 

3  J6  31 

8     8   14 

772 
II  22  45 

Jan. 
•d    h   m 

June, 
d    h    m 

10     3     0 
13     8  48 
16  14  36 
19  20  24 
23     2  12 
26     8     0 

10  21   36 

H     3  24 
17    9  12 

12    23    56 

>7   »5  39 
22     7  22 

16  14  27 
21     6  10 

25  21   53 

9     3  »7 
18  15     4 

28     2  42 

1898 
28    20    46 

July. 

20  15     0 
23  20  48 
27     2  36 

26  23     5 
March. 

3^  »3  44 
August. 

Feb. 

8     8  24 

29  13  48 

30     8  24 

3  14  47 
8     6  30 

4     5   19 
8  21      I 

6  14  20 

17  20    2 

^  Mi           ^       ^K  d^ 

ApriL 

Oct. 

il  22  13 

13  12  44 

16     I  58 

27     7  39 

I   19  36 

3  14  12 

17  13  56 

18     4  27 

^5  13  35 

Sept. 

5     <  *4 

6  20     0 

22     5  38 

1^2    20    10 

3     6  10 
12  17  48 
22     5  26 

8     7  12 
II   13     0 
14  18  48 
18     0  36 

10     I  48 

26  21  21 

27    II     52 

March. 

7     1  13 
]6  12  51 

13     7  36 
16  13  24 
19  19  12 

3>   «3     4 
April. 

Sept. 
»     3  35 

.26    0  29 

Oct. 

21     6  24 

23     I     0 

^          ^         f\ 

5     4  47 

5   >9   »8 

April. 

I   17    4 
II     4  41 

24  12  12 

27  i8    0 

26     6  48 
29  12  36 

9  20  30 
14  12  12 

10  II     I 
'5     a  43 

4  12    6 

20  16  19 

30  23  48 

Nov. 

»9     3  55 

19  18  26 

^3  n  44 

30     3  57 

May. 

23  19  38 

24  10    9 

23  11  22 

I  18  24 

28    II    21 

29     '  5* 

May. 

Nov. 
8  "5  35 

4     5  36 
7   "  »4 

• 

5    0  12 

860 

May. 

Dec. 

2  23    0 

18     3  12 

10  17  12 

II  II  48 

3     3     3 

3     5  50 

12  10  37 

27  14  50 

13  23     0 

14  17  36 

7  i^  46 

7  21   33 

21  12  15 
3«     9  53 

Dec. 

17     4  48 
20  10  36 

17  2;  24 
21     5  12 

12  10  29- 

17     2  12 

12  13  16 

17     4  59 

June. 

7     2  28 

23  16  24 

24  11     0 

21  17  54 

21   20  41 

16  14     6 

26  22  12 

27  16  48 

26     9  37 

26  12  24 

9  21  31 

26     I  43 

30     4     0 

30  22  36 

31      I  20 

3»     4     7 

*  Alternate  minima  only  are  given ;  the  others  can  be  readily  found  by 
adding  the  interval  under  the  name  of  the  star. 

t  Every  third  minimum  only. 

§  Every  tenth  minimum  only;  the  others  may  be  found  by  adding  niultiple« 
of  the  period  7**  46'n-8. 
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Minima  of  Variable  Stars  of  the  Algol  Type  (continued). 

Z  Heboulis  236  X' 


U  CoBONJE  178 


(3*  io»» 

Jan. 
d    b 


4     a 
10  23 

17    21 

24  19 

31   17 


m 

17 
59 
41 
23 
5 


Feb. 


7 

2g 


H  47 
12  29 
10  II 

7  53 


Marcb. 


7 

21 

i7 


5  35 
3  «7 
o  59 

22  41 


April. 

3  io  23 
10  18     5 

17  15  47 
24  13  29 


8 
'5 


22 
29 


May. 

I   II   II 

8 
6 

4 
I 


53 

is 

«7 
59 


4 
II 

18 
25 


June. 

23  4« 
21  23 

19     5 
16  47 


5i«) 

July, 
d    h   m 
2  14  29 
12  II 

9  53 

7  35 
5   »7 


9 
16 

a3 

30 


August. 

6  2  59 
13  o  41 
19  22  23 
26  20     5 


9 

16 

23 
30 


Sept. 

2  17  47 
15  29 
13  II 
10  53 

8  35 


Oct. 

7    6  17 

H    3  59 
21     I  41 

27  23  23 

Not. 

3  »«     5 
10  18  47 

17  16  29 

24  14  II 


I 
8 

«5 
22 

*9 


Dec. 
II 

9 

7 

4 

2 


53 
35 
17 
59 
4« 


irso" 


U  OPHirCHl226J. 
20**     8™  ' 

16   15 

=  2     12     23 

Jan. 


2  =  1 

3  =  2 

Jan. 

d    b    m 
o     6  46 

15  17 

23  48 
8  ;8 

16  49 
I  20 

5" 

22 


3 
6 


10 

»3 

■  7 
20 

23 


d 

27 

30 


b 

2 
II 

Feb. 


lU 

53 
24 


9 
18 


2 
6 

9 


"9  55 

4  26 

12  57 


U  Ophiuchi  226  X 

{continued). 


Feb. 

d  b  m 
12  21  28 


16 

»9 

22 

26 


5  59 

«4  30 

»3  > 

7  32 


Marcb. 


5 

8 

II 

>5 
18 

21 

»5 

28 


16 
o 

9 

>7 

2 

10 

19 

3 
12 


3 
34 

5 
36 

7 
38 

9 

40 

II 


31  20  42 

April. 

4.  5  '2 

7  13  43 

10  22  14 
14  6  48 
17  15  16 

20  23  47 
24  8  18 
27  16  49 

May. 

I  I  20 

4  9  51 
7  18  22 

11  2  53 
14  II  24 

17  19  55 

21  4  26 

24  12 
27  21 

3«  5 


57 
28 

59 


June. 


3 
6 

10 

»3 

17 
20 

23 

27 


14 

*3 

7 
16 

o 

9 

17 

2 


30  10 


30 
I 

32 
3 

34 

5 

35 
6 

37 


July, 
d  b  m 

y  19  8 

7  3  39 
10  12  10 

13  20  41 

5  «» 

»3  43 

22  14 

6  45 
15  16 


"7 

20 
23 

»7 
30 


August. 


2 
6 

9 

13 
16 

19 

*3 
26 

29 


23  47 
8  18 

16  49 

I  20 


9 

18 

2 
II 

"9 


5» 
22 

53 
24 

55 


Sept. 

2  4  26 

5  "*  57 

8  21  27 

12  5  58 
14  29 
23  o 

7  3« 
16  2 

o  33 


'5 
18 

22 

25 
29 


2 

5 

9 
12 

15 

19 
22 

25 
29 


Oct 

9 
'7 

2 
10 

>9 

3 
12 


4 

35 
6 

37 
8 

39 
10 


20  41 

K    12 


Nov. 

'  n  43 
4  22  14 

8  6  45 

II  15  16 

14  23  47 
18  8  18 


{1=2*  i*»  19" "I 
2=3  23  50  V 
3=6  I   8  J 


Jan 

• 

d 

h 

m 

1 

*3 

21 

9 

23 

I 

>7 

22 

40 

25 

22 

'9 

J 

Peb 

1 

2 

21 

58 

10 

21 

37 

18 

21 

16 

26 

20 

55 

Marcb. 

6 

20 

34 

H 

20 

»3 

22 

'9 

52 

30 

«9 

32 

April. 

7  19  " 
15  18  50 

23  18  29 

May. 

I  18  8 

9  17  47 
17  17  26 
25  17  5 


July, 
d  b  ni 

4  »5  *» 

12  15  o 

20  14  3Q 

28  14  18 

August. 

5  '3  57 

13  13  36 

21  13  16 

29  12  55 


Sept. 


6 

>4 


12  33 
12  13 
22  II  52 
30  II  31 


Oct. 

8  II   10 

16  10  49 
24  10  28 

Nov. 
I    10     8 

9  9  47 

17  9  26 

»5     9     5 


2 
10 
18 
26 


June. 

16  44 

16  24 

16  3 

15  42 


Dec. 

3 

8 

44 

II 

8 

23 

»9 

8 

2 

27 

7 

4 

V^  Cygni  277*. 

9») 


(6«»  oh 


Jan. 

d    k    m 
6     5   38 

18  5  56 

30  6  14 

Feb 

II     6  31 

23     6  49 

Mareb. 

776 

19  7  24 

31  7  42 


April, 
d    b    m 

»2     7  59 
24     8   17 

May. 

6  8  34 
18  8  52 
30     9  ic 

June. 
II     9  27 
*3     9  45 


*  Alternate  minima  onlv  are  given ;   tlie  otbers  can  be  readily  found  by 
adding  the  interval  under  the  name  of  the  star. 
\  Every  fourth  minimum  only. 


{ 
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Minitna  of  Variable  Star*  of  the  Algol  Tyj/e  (cotitiuued). 

I 

Y  CyQ^I  ^22  t- 


V^  Cygni  277* 

(continued). 


July, 
d  h  m 

Oct. 
d  b  m 

5  lO   2 

17  10  20 
29  10  38 

August. 

9  12  23 
21  12  41 

Nov. 
2  12  58 

10  10  55 

22  II  13 

14  13  16 
26  13  34 

Sept. 

Dec. 

3  II  30 
15  II  48 
27  12  6 

8  13  51 
20  14  9 

U^  Cygni  291  *. 
(4*  13*^45"*) 

Jan. 


d    h 

2  10 

II   13 

20  17 

29    20 


m 

4 
34 

4 
34 


Feb. 
804 

17     3  34 

26     7    4 

March, 


7 
16 

25 


10  34 
14     4 

<7  34 


April. 

3  2"  4 
13  o  34 
22     4     5 

May. 

I  7  35 
10  II     5 

19  >4  35 

28   18     5 


Juue. 
d    h   m 

21 

I 

4 


6 
16 

»5 


35 

5 

35 


July. 

4  8  5 
13   II   35 

22   15     5 

31   18  35 

Aug. 

9  22  5 
19  I  35 
28     5     5 

Sept. 

6  8  36 
15  12  6 
24  15  36 

Oct. 

3  19  6 
12  22  36 
22     2     6 

31     5  36 


U*  Cygni  291  * 

(continued). 


Not. 

d    h    ni 

996 

18  12  36 

27   16     6 


Dec. 

d    h  m 

6  19  36 

15  23  6 

25     2  36 


W  Delphim  306  *. 

(4**  i9»»  21™.) 


Jan. 

d    b    m 

I  23 
II  14 
21  4 
30  19 


28 
II 

53 
36 


Feb. 

9  10  18 
19     I     o 

28  15  43 

March. 

10     6  25 
19  21     8 

29  II   50 

April. 
8     2  32 
17   17  15 

^7     7  57 

Mav. 

6  22  40 
16  13  22 
26     4     4 

June. 
4  18  47 


>4 

44 


9  *9 
o  12 


July. 

d   b    m 

3   14  54 

13     5  36 

22    20    19 

Aug. 

Ill        I 

II      I  44 
20  16  26 

30     7     8 


.Sept. 


8 
18 

28 


21 

12 

3 


51 

33 
16 


Oct. 

7  17  58 
17  8  40 
26  23  23 

Nov. 

5  H  5 
15     4  48 

24  19  30 

Dee. 

4  10  12 


14 
23 


o  55 
>5  37 


1 


i  =  i«< 


7"  54"' 


2  =  2   23    54 
3=4   16   49 


Jan. 
d    h 


2 
8 

H 

20 

26 


7 

7 

7 

7 
6 


m 

34 

^3 
12 

I 

50 


I 

7 
>3 
>9 
*5 


Feb. 

6  39 
6  29 

6  18 
6  7 
5  56 


March. 


3 

9 

«5 
21 

»7 


5  45 


5 
5 


34 
24 


5   13 
5     2 


April. 

2    4  51 

8    4  40 

14    4  29 

20  -4  19 

26     4     8 


May. 


2 
8 

14 

2C 
26 


3 
3 

3 

3 


57 
46 

35 
24 

13 


June. 


I 

7 

19 

»5 


3 

2 
2 
2 
2 


3 
52 
4» 
30 

'9 


July 

d    b 
I 

7 

19 

*5 
3' 


2 
I 
I 
I 
I 
I 


m 
8 

5« 
47 
36 

25 
14 


August. 

6  I     3 

12  o  53 

18  o  42 

24  o  31 

30  o  20 


9 

58 


Sept. 

5     o 
10  23 

16  23  48 

22  23  37 

28  23  26 

.   Oct. 


4 

23 

15 

10 

^3 

4 

16 

22 

53 

22 

22 

4* 

28 

22 

3* 

3 

9 

15 
21 

27 


Nov. 

22 
22 
21 
21 
21 


21 
10 

59 
48 

37 


Dec. 

3  21  27 
9  21   16 

«5  »i     5 

21  20  54 

27  20  43 


*  Alternate  minima  only  are  given  ;  the  others  can  be  readily  found  by 
adding  the  interval  under  the  name  of  the  star. 


Every  fourth  minimum  only. 


L 

Wt  370  JJ 

171  M 

.Sj  1,1 
94  M 

59  IW 


S4  M 

■34  '" 

i  148  M 


MAXIMA  AND  MINIMA  01'  VARIABLE  STAES. 
Tlie  No.  refers  to  the  CaWloguB  on  pp.  Z3-16 ;  M  signifies  m 

J    .\u. 


1  igsM 

J   166  M 
185  M 


96  M 

J  140  M 

1S9M    1 


t]  J74M 
H|iS5M 
I  J39  M 


i     SJM 

,iSS  M. 


,1J2  M 

,119  m 
'  Si  m 
tii33M 


J I i4t  M 

340  U 

1  i63M 


M3'4M 


'i6qM    I 


'S  'SSM 
'SJ  "' 
164M 


5|   57M 
.46  m 
6|   47M 
I    67M    1 


Z31M    I 
'3   'SS 


'   i3i  M 

•  54  M   = 
]59  M 


,  S3M 
!  64  U 
I '59  11 


i    167] 
130 

J   337  M 


.43  M 
113  i' 

1. 91 

-3^11    ■ 

j6.  M 

2J    361  M   1 

.   119  M 

41  Jl 

9+  "• 

.   364  "' 

'     71  M 

'3  39  " 

•  7Q  n 

libfiM    ■ 

24^  M 

360  M 


ss 

'3 

119    OT 

"4 

icSM 

15 

j6 

43  M 

.7M 

17 

3a  M 

329  M 

.SjM 

iG 

335  M 

7K    Bl 

■K  ™ 

zpM 

'9 

353  M 

iM 

.  +M 

j.M 

20SM 

S6  ™ 

3"m 

313  m 

U^u 

iem 

59  "t 

>4 

257  M 

i.gM 

137  M 

^5 

us  m 

7°  "' 
ijo  m 

iS 

73  ™ 
369  « 

i9 

,99  M 
I  line. 

30 

■'i34M 

199  M 

:     7KM 


6SM 
207  M 
31s  M 


'£1 

2S5  m 

'.     zsM 

129  M 
193  M 


318  M 

'99  '" 
;  1 59  M 
MJJ6A1 


76  i 
Si  Vi 
94  1 


193  M 

129  M 
['9M 

iJ+M 
|66  M 
•55  M 

1^9  11 
39  M 
;mM 

,07  m 
5S  M 


7ii3iM 
'    339-11 
Hi  M    I 


233  M   ^ 

.2,11 

265  M  1 


t     Gi  & 

^  ^°7  * 
1E4K 

259  ^ 
2+2  Ji 


Augiut. 


Sep  I  ember. 
33  M 


^  'iV  V.  '^\  A'iS'-  '^ 


34     Varialle  Stars. — Spectroscopic  Double  Stars.    [No.  31 3. 
Maxima  and  Minima  of  Variable  Stars  (coDtinued). 


October 

Oo 

■™.)- 

( 

No. 

'4 

r 

'9 

mqM 
1 86  «< 

2g| 

tober 

October  1 

So. 

A 

No. 

J27M 

1° 

156  M 

V7M 

48  M 

No 

•ember 

.qi-M 

37.  M 

h6  ™ 

Ml  m 
1S3  m 

169  m 

.64  M 

IS7M 

liM 

=95  *' 

■: 

z^U 

l^*.*! 

6 

34+ M 

369  m 
6o  wi 

I 

l!3 

7M 

iSiM 

9 

JjSM 

i-i»  '" 

ill  m 

Hovember  No 

member 

So.         d 

No, 

,22  M     20 

iM 

104  M 

jJm    . 

119  M 

294  M 

341  m 

iS^M   22 

.4 

K7M   2 

f, 

[i;  M 

47  m 

314  m 

9+  m 

193  m 

tl 

^S  M 

.9;M 

154  M 

-IsM 

t^n    «<      zG 

";s 

329  M 

.,IM 

December  1 

d 

No. 
286  m 

d 

No. 

118  M 

8   OT 

lU 

2,8  M 

December. 

■9^"' 

;99M 

,3M 

,   364  M 

,29  M 

45  M 

4  140  M 

358  M 

4M 

7IM 

!■; 

120  M 
142  M 
228  «i 

218  M 

310  m 

I^SM 

IN 

161  B. 

3il    HI 

SPECTEOSCOPIC   DOUBLE  STARS. 


B,A.       Dee. 

1900. 

h  m 

13  so 

-10  39 

+»S   34 

-4»  41 

-   9  57 

+  1'  42 

-37   S3 

16  jb 

+68  48 

+  72   4! 

-99 

-  *  S^ 

+3J  'i 

+  21  3' 

+  0  45 

+46  l6 

12      2 

+W-  51 

22  26 

+  57  5+ 

22   3« 

+»9  42 

+  ?*  5' 

'i  35 

+45   55 

q  AjidromedtB . 
H  Ursio  MinoriB 
I  Piacium 


P  Persei... 
a  PereBi,,, 
X  Tauri  ... 


V  Puppis 
;  Gemfnoin 

8  Una  Majoris 

;  Uraii!  Maji 
95  Leouis  .. 
e  tTrsiB  Miijr 
C  Urdie  Majorif! 


Q  52   +22  52 

I  13  +33  47 
I  48  +  I  4^ 

1  8  -  8  13 

2  36  +49  47 
,2  47  +5»  " 

3  2  I  +40  34 
J  "7'  +49  31 
3  ,^S  +'»  '» 
5  9  :  +45  !4 
5  lo  -  8  19 
S  27  -  o  22 

5  52  +4t  56 

6  36  -,a  9 

6  58  +10  43 

7  28  +32  6 
!  42  +  6  48 
9  26  +51  S 
9  36  +10  II 
9  4"!  +14  '4 


Newall. 
Belopolakv. 
J  Newall. 
t  Oampbell. 

Deslandres. 


Cninpbell. 
Belopalsky 
Canipbell. 


a  Virginia  .. 
a  Sootia 

e  DroDDTiig 
^  Heroulia 

x'Dra'"^""" 


X  Dracania     .. 
35.1 1  Aquilm    

37-  /^LjM  -■--■■ 
38.  usIIereiiliB.. 
39.'  u  Sagittarii     .. 

41.  3'Cjgm     

42.  li  Caprioomi... 


.  S  Oepb«i 
.  Tf  Pegatii 


Wright. 

Picksring-. 

Wright. 

Oampbell. 

Belopolaky. 

Campbell. 


Tne  period  of  thew  stars, 
(.Q)l04daya,(,2)i---- 

•fvv,  (1^)4-013  daji,  ,__, ,  , 

*SJS-JI7S  dajs.  (46}  818  dnya,  (4S)  191  (Jajg, 


stare,  so  far  as  thej  are  yet  known,  are  as  follows  :^2)  3-95  days,  (9)  3-91  daji 
92  days.  (14)3-114  daya,  (15)  5-37!  daj-s,  (.6)  1-93  days.  (iS)  5-7  dajt,  (19)  14- 

(xS)  sererai  months,  (31)  r^6  daya,  (34)  g-J  months,  (40)  7'I76  daya,  {43)  6  daji 
iS  dnya.  (iS)  iq-j  dave. 


1902.] 


DOUBLE  STAESJ 


^395 

/3  4S! 

(3  866 

X  6o,  q  CoKsiop. 
0£  ID,  66  Piniuii 
£  73,  36  AndroinediB  . 


.    p  Eridani  

-  tos.  7  Andruin.BC 
105,  y  Androm.  AB.I 
!lg      

2  JOS      

£  333.  «  Anctie 

■    (|S»5      

S411,  7  Tauri 

S+zs 

0=51'  

.     S  518,0=  Erillani 

.    /3  883,  AB 

„      AC 

2  535     

Aldebaran  

.    OS  98,  iOrionia   .. 

E  742,  3800^11111,. 

1:749     

Ssja 

OS  14.0   


S  1066,  S 
,3  579- 
02175 


21348    

S  i];5,  w  LeonU  ., 

S  'J89    

A.  C.  S.  B  Soitantia 

-S2.5,P.x.xj   .. 

1 424,  y  Leoma  . . 

SaiS    


+  56  5, 
-i3  58 
-=056 


+1+ 
+  33  49 
+  37  4-9 


+  6  50 
+29  0 
+  i3  JO 


i     7i 

i+S-" 

'.  e'i 

1867 

;    8 

6q- 

;  ^' 

;    6i 
;   7 

"S:^ 

;    7i 

37' 

:    6 

^    M 

62' 

■    I' 

94' 

lOO' 

.41- 

"] 

;     S 

-;■ 

:.4 

71- 

;'!; 

^■? 

log- 

2fq- 

;    9 

324' 

lio'C 

'3S  = 

;    7 

;  i' 

;'S! 

7lB' 

329-c 

i    s( 

nS' 

143" 

^?l 

IH- 

,     7 

il6- 

8 

76-: 

;    6 

1760 

■     7i 

.U-6 

7i 

3 '9"! 
,i3'o 

7 

4 

m8-i 

9 

.96-s 

36 


Double  Stars, 


[No.  818. 


Double  Stabs  (continued). 


No. 


6i. 
62. 

63. 

64. 
65. 

66. 

67. 
68. 

69. 

70. 

71- 
72. 

73- 

74- 

75- 
76. 

77- 
78. 

79- 
80. 

81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 

93. 
94. 

95- 
96. 

97. 
98. 

99. 

100. 

lOI. 

102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
no. 
III. 

112. 
113. 

114. 
115. 


Star's  name. 


02  229  

2  1523,  ^  Ursas  Maj.  . 

2  1536,  (  Leonis   

02  235  

j8  6o3 

2  1647, 191  Virginis... 
2  1670,  y  Virginis    ... 

2  1687,  35  Comae 

(5  112 

02266  

/3  933 

2  1768,  25  Can.  Ven.  . 

S178S    

02278  

2  1819    

«  Oentauri 

2  1865,  ^Bootis  

2  1877,  €  Bootis   

2  1879    

2  1888,  ^Bootis   

^31    

02287  

/3  239 

2  1932,  I  Cor.  Bor 

2  1937,  17  Cor.  Bor — 

2  1938,  n^  Bootis 

02  298  

2  1967,  y  Cor.  Bor — 

02  303  

2  1998,  $  Scorpii 

2  2032,  (rOoronsB 

2  2055,  ^  Ophiuchi ... 

2  2084,  ^  Herculis   . . . 

2  2114   

2  2140,  a.  Heroulis  ... 

i8  629 ., 

2  2173,  221  Ophiuchi 

2  2262,  r  Ophiuchi  ... 

2  2272,  70  Ophiuchi  , 

02  358  

/3  648 

y  OoronsD  Aust.... 

2  2525    

2  2579,  <J  Cygni    

2  2695   

fi  151,  i3  Delphini    ... 

22744   

22799 

2  2822,  [I  Oygni   

22878    

02  483,  52Pegasi 

i3  79    

i3  80    

j3  720 

2  3050   


RA. 

Deo. 

M 

n  nr 

Pos.- 

Dis- 

Epoch 

Ob- 

1900. 

1 90c. 

JXL<»5. 

angle. 

tance. 

1890-f-. 

serTor. 

h    m 

0     1 

0 

It 

• 

10  42-3 

+41  38 

6    -, 

7 

318-4 

0-85 

11-26 

B. 

II     I2"9 

+  32     6 

4  ; 

5 

147*5 

2*29 

11-32 

Ls. 

II   187 

+  ^i     5 

4i; 

74 

53-2 

2-17 

10-43 

M. 

II  26*7 

+61  38 

5i; 

7 

124*6 

0-48 

8-50 

Ls. 

"  53*5 

+  14  50 

6i; 

10 

315-6 

0-84 

10-44 

Ls. 

12  25-5 

H-io  16 

7i; 

8 

220*1 

1-26 

11-39 

Ls. 

12  367 

-  0  54 

3  ; 

3 

150-4 

6-00 

11-41 

T. 

12  48-1 

+21  48 

5  ; 

8 

831 

1-07 

11-30 

Ls. 

12  55-2 

+  19     I 

9  ; 

94 

294-6 

2*03 

10-43 

Ls. 

13  23-6 

+  16  14 

7  ; 

8 

339-6 

1-92 

11-40 

Ls. 

13  30-0 

+  33  39 

8    ; 

84 

29'S 

2-32 

11-37 

Ait. 

'3  33-a 

+  36  48 

6  ; 

8 

134-2 

0-94 

10-43 

Ls. 

'3  44*5 

+27  29 

7i; 

8 

280-1 

1-40 

11-38 

Ls. 

14     8-3 

+44  39 

7i; 

74 

90*2 

0-40 

11-50 

Ls. 

[4  103 

+  3  36 

7i; 

74 

1797 

'•45 

10-47 

M. 

14  3a'8 

—  60  25 

I     ; 

I 

210-7 

22-OI 

11-33 

T. 

14  36-3 

+  14  10 

4  ; 

4 

150-9 

0*31 

11-34 

Ls. 

14  40'6 

+27  30 

3  ; 

Si 

328-4 

2-65 

10-53 

M. 

[4  4«*3 

4-10     4 

8    ; 

84 

1327 

0-46 

11-48 

Ls. 

14  467 

+  19  31 

5  ; 

7 

197-3 

2-65 

11-49 

M. 

14  47-8 

+  19     9 

8i; 

94 

197-4 

1-39 

11-34 

Ls. 

»4  479 

+45  20 

7  ; 

8 

321-7 

0-70 

11-52 

B. 

14  527 

-27  15 

5^; 

6 

316-5 

0-99 

8-28 

Ait. 

15  14-0 

+  27  13 

6^; 

7 

150-8 

0-84 

10-55 

M. 

IS  191 

+  30  40 

6   ; 

6 

11 -o 

0-87 

11-62 

M. 

15  207 

+  37  2i 

6i; 

74 

72-1 

0-00 

11-72 

M. 

15  3^-4 

+40     8 

7  ; 

74 

181-4 

0-94 

11-52 

Ls. 

'5  38-5 

+  26  36 

4  ; 

7 

IIO-6 

0-54 

11-42 

Ls. 

15  562 

+n  33 

7    ; 

74 

142-9 

0-84 

10-57 

M. 

15  58-8 

-la   5. 

5  ; 

54 

2J5'3 

0-94 

646 

M. 

16  ii'i 

+34   7 

6  ; 

6^ 

2IO'3 

4-38 

10-72 

Ls. 

16  25-8 

+  2  12 

4S; 

54 

53'2 

I -20 

10-53 

M. 

16  375 

+31  47 

3  ; 

6J 

222*6 

1-07 

11-70 

Ls. 

16  56-5 

+  8  36 

6i; 

8 

i6oi 

1-26 

11-51 

B. 

17    lO'I 

+  14  30 

^4; 

6 

II2-I 

4-88 

11-52 

W.B. 

17  15-0 

+32  10 

H; 

H 

344*1 

1-15 

11-43 

Ls. 

17  25-5 

-  0  59 

6  -, 

6 

327-7 

0-94 

11-63 

B. 

17   57-6 

-   8   11 

5  ; 

6 

256-9 

1-76 

IO-S4 

M. 

18     0-4 

4-  2  32 

4  ; 

6 

226-1 

1-58 

11-63 

W.B. 

18   31-3 

+  16  54 

H 

,     7 

193-0 

r87 

11-54 

W.B. 

18  54-2 

+  23  39 

6 

.     9 

220-0 

I'll 

11-61 

Lb. 

19      CO 

-37  12 

54 

;    54 

143-3 

1*93 

11-40 

T. 

19    22-9 

+  27     8 

74 

.     74 

320-8 

0-53 

11-70 

Ls. 

19  41-8 

+44  53 

3 

;    8 

297-7 

1-69 

11-80 

M. 

20  277 

+  25  28 

6 

;    8 

80-6 

I'll 

11-60 

Ls. 

20  327 

+  14  IS 

3r 

;    54 

17-5 

0-50 

1175 

Ls. 

20  57-S 

+   I     9 

6| 

;   74 

163-0 

1*33 

11-72 

Ls. 

21    239 

+  10  38 

7 

;     7J 

I18-O 

1-47 

11-84 

W.B. 

21     397 

+28  18 

4 

;    5 

I  22"  I 

260 

11-86 

Ls. 

22       9"6 

-f  7  29 

H 

;    9 

124-2 

i-ii 

ii-8i 

B. 

22    54*2 

-fii   12 

6 

;    74 

222-2 

0-75 

11-84 

W.B. 

23    12-5 

-  2    4 

8 

;    8. 

87-1 

105 

11-78 

B. 

23    13  2 

+  4  53 

8 

;    8, 

343*1 

0*62 

878 

Ait. 

23    29*0 

+  30  46 

6 

;    6 

163-8 

0-30 

»»-37 

Ls. 

23  54-6 

+  33  10 

6 

;    H 

214-4 

2-55 

11-88 

W.B. 

In  the  column  headed  "  Observer,"  the  following  abbreviations  are  used : — 


L.  Leavenwortli. 
Ls.  Lewis. 
/3.  Burnbain. 


M;  Maw. 

Ait.  Aitken. 
T.  Tobbutt. 


B.  Bryant. 
Bd.  Barnard. 
W.B.  Bowyer. 


l/^L  ZEISS,  Optical  Worh,  J,ma._ 

ASTRONOMICAL    DEPARTMENT. 


BiJiaiy   Aporhiomatic    i  -■-y 

Bpoctrum.fot  visual  iiueids-s  ■ 
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MBETINa  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  1901  December  13. 

Dr.  J.  W.  L.  G-LAI8HEE,  M.A.,  F.R.S.,  President,  in  the  Chair. 

Secretaries :  F.  W.  Dyson,  M.A.,  F.R.S.,  and 
E.  T.  Whittakeb,  M.A. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr,  Whittdker,  80  presents  have  been  received  since  the  last 
Meeting;  of  these  I  should  like  especially  to  call  attention  to 
Prof.  Newcomb's  new  book  called  "  The  Stars :  a  Study  of  the 
Universe,"  presented  by  the  Author. 

A  vote  of  thanks  was  passed  to  the  donors. 

The  President.  I  would  take  this  opportunity  to  announce  to 
the  Fellows  that  the  Appendix  to  Volume  LIV.  of  the  Memoirs 
of  the  Society  is  now  published.  It  contains  the  account  of  the 
observations  of  the  Total  Eclipse  of  the  Sun,  in  May  1898,  made 
by  Sir  Norman  Lockyer,  Capt.  Chisholm  Batten,  and  Prof.  Pedley. 
This  book  will  be  given  to  any  Fellow  of  the  Society  who  applies 
to  Mr.  Wesley  for  it. 

The  President.  We  have  received  a  very  interesting  paper  from 
America,  which  I  will  ask  the  Secretary  to  read. 

Mr.  Dyson  then  read  the  paper  by  Mr.  S.  C.  Chandler,  being  a 
"  Contribution  to  the  History  of  the  Reflex  Zenith-Tube."  This 
paper  showed  how  a  correction  to  the  assumed  value  of  the  constant 
of  aberration,  the  parallax  of  y  Draconis,  and  the  amplitude  and 
phase  of  the  annual  term  of  the  variation  of  latitude  introduced  four 
unknown  quantities,  whereas  the  annual  term  in  the  observed  zenith- 
distance  01  y  Draconis  is  only  capable  of  giving  two  quantities. 
When  the  annual  term  of  the  variation  of  latitude  is  omitted, 
an  erroneous  value  of  the  aberration  and  a  negative  of  parallax 
of  y  Draconis  is  found.  These  anomalies  are,  however,  explained 
by  variation  of  latitude,  and  in  this  connection  the  observations 
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with   the   reflex    zenith-tube  are  of   great  value.      A  slide  was 
shown  to  illustrate  the  main  features  of  the  instrument. 

The  Astronomer  Royal,  I  wish,  first,  to  express  my  admiration 
of  the  persistency  with  which  Mr.  Chandler  has  worked  at  these 
residual  discordances,  and  from  them  has  deduced  this  very  small 
motion  of  the  pole  of  the  Earth,  and  has  established  it  upon  such  a 
secure  basis  that  he  is  able  to  explain  the  anomalies  which  have 
puzzled  us  so  long  in  connection  with  this  reflex  zenith-tube.  I 
feel  that  I  ought  to  congratulate  him  heartily  upon  his  success. 
This  has  been,  as  he  has  said,  one  of  the  most  disappointing  in- 
struments with  which  we  have  had  to  deal,  I  was  very  much 
disappointed  at  the  results  which  were  deduced  from  it,  and  in 
1882  made  an  effort  to  get  rid  of  any  possible  source  of  systematic 
error.  The  only  source  of  systematic  error  I  thought  of  was  that 
there  might  be  some  effect  of  temperature  on  the  micrometer, 
which  was  made  of  gun-metal,  and  we  made  a  long  series  of  ex- 
periments by  taking  transits  over  the  wires.  We  had  a  focussing- 
rod  made  of  the  same  materia],  which  was  used  to  get  the 
distance  from  the  object-glass  to  the  surface  of  the  mercury,  and 
a  large  number  of  observations  were  taken  in  the  years  1883  to 
1886.  Prof.  Turner,  who  came  to  Greenwich  soon  after  the  series 
began,  took  great  interest  in  the  matter,  and  the  observations  were 
discussed,  but  no  satisfactory  conclusion  could  be  come  to.  We 
felt  the  result  to  be  disappointing,  but  now  I  think  it  is  everything 
we  could  wish  for,  because  Mr.  Chandler  has  given  An  explanation 
of  the  discordjuaces  which  was  never  dxeamed  of  at  that  time. 
This  long  series  of  determinations  will,  I  hope,  prove  very  useful 
in  discussing  the  obs^vations  made  with  this  instrument.  We 
have  not  by  any  means  given  up  observing  with  the  reflex  zenith- 
tube  since  1886.  ErcMn  1883  to  18S6,  141  transits  were  observed 
for  tlie  determination  of  the  effect  of  temperature  and  of  focus- 
reading  on  the  observations ;  and  after  that  date  regular  observa- 
tions of  xenitii-distaaoe  were  resumed,  and  special  efforts  were 
zoade  to  seeore  ^ebser^tions  iji  the  daytime,  but  with  small 
suooesB.  Thlit  finally  disheartenked  us,  and  when  at  the  end  of  1 899 
we  found  the  wires  hiKl  been  swept  away,  the  observations  wea:e 
discontinued.  At  that  time  we  were  engaged  with  the  Ten-Tear 
Catalagae,  naad  I  did  not  wish  to  run  the  risk  of  having  a  gap  at 
J  8  hours  B.A.,  which  would  havie  resulted  if  we  had  gone  on  with 
Use  observstioKfet.  An  I  havie  said,  I  was  dis^heartened  at  the  result, 
but  now  that  Mr.  CSkaadlw  has  tahewn  khaX  we  have  reason  to  hope 
for  better  BQceess  we  shall  i^esume  them.  Since  i836  we  have 
300  uafmbUshed  observatioaB,  and  these  observations,  as  well  as 
tte  idiseMsmw  DBtadd  of  scale-vttltte  f rom  i8Sj  to  1886,  are  quite 
ripe  for  puUioatiQii^  aind  I  hope  me  shiall  socm  publish  them.  There 
is  one  |NHflit  m  Mr.  Chandler^s  pi^P^*  ^^^  ^^  which  I  concur  vnth 
him,  imnely,  i^t  some  imippovements  might  be  made  in  the 
oibtBervatioias  00  as  to  get  lid  of  accidental  error.  After  our 
esperieooe  of  the  jmalgamated  taevcury-trough  used  by  the  fVenck 
otnerven  for  the  Paris  longitude  determination,  a  similar  trough 
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was  substituted  in  1889  for  the  trough  with  india-rubber  suspen- 
sion in  use  with  the  reflex  zenith-tube.  The  substitution  of  this 
trough  has  certainly  effected  an  improvement,  and  I  think  a  further 
improvement  might  be  effected  by  having  a  special  observer,  who 
is  familiar  with  the  instrument,  assigned  to  make  the  observations. 
I  am  afraid  we  shall  never  get  over  the  difficulty  of  securing 
observations  of  y  Draconis  in  the  winter  months  in  the  daytime, 
but  that  is  more  a  matter  of  climate  than  anything  else.  The 
special  object  for  which  the  instrument  was  first  devised  was  for 
the  determination  of  the  constant  of  aberration,  but  unfortunately 
about  six  o'clock  in  the  morning,  when  the  effect  of  aberration  is 
at  a  maximum,  we  get  very  few  observations  indeed,  and  the 
observations  are  practically  confined  to  one-half  of  the  year.  There 
^re  also  a  certain  number  of  other  stars  which  pass  near  enough 
to  the  zenith  to  be  observed  with  the  reflex  zenith-tube,  and  tv\  o 
of  those  stars  have  been  observed  on  a  few  occasions,  and  I  hope 
that  now  we  are  encouraged  to  go  on  with  the  work  we  shall  get 
more  observations  of  those  stars.  We  at  G-reenwich  are  very 
much  indebted  to  Mr.  Chandler  for  having  rehabilitated  this 
instrument. 

Prof^  IL  A.  Sampson  (giving  a  description  of  Adams's  MSS.  on 
i;he  perturbations  of  Uranus).  The  book  which  I  have  brought 
to  show  the  Society  this  evening  contains  very  nearly  ail  the  MSS. 
which  Adams  ever  wrote  on  the  perturbations  of  Uranus.  They 
lay  very  much  as  he  left  them  for  50  or  60  years,  and  then  they 
were  entrusted  to  me  by  Mrs.  Adams  to  put  into  order  and  preface 
by  some  sort  of  catalogue,  and  were  presented  by  her  to  St.  John^ 
College,  Cambridge,  where  Adams  was  an  undergraduate  and  a 
don  during  the  time  he  thought  about  Uranus  at  all.  No  apology 
is  needed  for  bringing  this  matter  b^ore  t^e  Society,  because  the 
interest  In  it  will  remain  for  a  long  time  to  come.  It  may  be 
necessary,  perhaps,  to  give  a  very  short  summary  of  the  position 
of  the  profeiem  as  it  presented  itself  to  Adams.  Uranus,  after  its 
discovery  in  1781,  was  found  to  have  been  observed  by  a  number 
of  persona  accidentally.  It  had  been  observed  by  Flamsteed, 
Hayer,  Bradley,  and  Lemoni^ier :  and  Bouvard,  in  constructing  his 
Tables,  attempted  to  unite  tihese  observations  veith  others ;  he  found 
that  such  e  m-ocedure  tbmw  intol^^e  errors  upon  the  oew  obser- 
vations, and  he  had  to  eboose  between  the  old  and  the  new,  and  he 
sacrificed  the  old  entirely.  It  was  soon  apparent  that  future 
ohservationa  would  be  not  less  discordant.  To  explain  this,  vadous 
hypotheses  were  ounent ;  to  many  minds  the  hypothesis  was  that  it 
was  an  exterior  planet.  Sir  Geo.  Airy  records  that  he  was  written 
to  by  Hr.  Hussey  as  to  the  feasibility  of  such  an  explanation,  but 
Mr.  Husser  did  mt  leel  able  to  take  it  up.  Later  on,  when  the 
anomalies  oecacae  more  glaring,  Bessel  wrote  to  some  English 
astronomer  that  he  had  in  mind  that  the  perturbations  wet^  due 
to  some  exterior  planet.  The  same  hypothesis  was  discussed  by 
Jtf.  Eugene  Bouvard  with  Sir  Geo.  Airy,  but  Sir  Geo.  Airy  was 
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sceptical  with  regard  to  it.     He  thought  several  revolutions  would 
be  necessary  before  the  matter  could  be  verified. 

This  was  the  position  at  which  the  problem  stood  when  Adams 
formed  the  resolution  to  investigate,  "  as  soon  as  possible  after 
taking  bis  degree,"  these  irregularities,  and  characteristically  wrote 
this  resolution  down  upon  a  scrap  of  paper,  and  this  precious 
memorandum  is  the  first  page  of  this  volume.  Adams  was  pre- 
vented from  attacking  it  for  two  years,  but  he  set  about  it  in  1843 
by  collecting  observations.  The  early  observations  were  given  by 
Bouvard,  and  from  182 1  onwards  they  had  to  be  collected  from  the 
Ast.  Nach,  and  other  sources.  In  1843  ^is  observations  were  col- 
lected and  reduced,  and  he  set  about  making  his  first  solution  and 
carried  it  out.  This  solution  may  be  considered  the  most  in- 
teresting part  of  the  volume.  Adams  said :  "  In  1843 1  attempted 
the  first  solution  of  the  problem ....  and  found  that  a  good  general 
agreement  between  theory  and  observation  might  be  obtained.'' 

Fortunately,  this  early  solution  was  complete  and  intelligible^ 
though  it  was  most  difficult  to  follow.     For  it  was  written  in  part 
on  the  backs  and  in  unoccupied  comers  of  sheets  devoted  to  other 
work,  as  though  his  eagerness  to  finish  would  not  wait  while  he 
got  a  few  more  sheets  of  paper.    And,  curiously,  at  the  very  point 
of  writing  down  the  planet's  place,  Adams,  who  carried  through 
fabulous  computations  without  error,  makes  a  mistake  and  puts 
down  the  wrong  place.     This  mistake  was  corrected  in  the  MS. 
probably  as  soon  as  made,  and  the  result  of  his  first  solution  was 
a  very  good  approximation  to  the  position  of  the  planet.     If 
reduced  to  epoch  1846,  it  gives  the  longitude  of  the  planet  309°*  i. 
It  was  actually  then  327°'o,  and  therefore  was  a  very  good  first 
approximation  to  the  position  of  the  planet,  and  the  actual  residuals 
were  hardly  inferior  to  those  which  he  finally  obtained.     This 
solution  was  made  in  September  1843.     Coming  to  another  part 
of  the  subject,  I  may  say  that  in  reviewing  a  large  problem  like  this 
one  is  too  apt  to  come  to  the  conclusion  at  once.     There  is  a 
large   mass  of  preliminary  calculation  before  the  real  question 
can  be  so  much  as  asked.    In  the  case  of  Neptune  there  was  a 
full  share  of  these  difficulties,  and  where  Leverrier  had  a  merit 
greater  than  that  of  Adams,  it  was  that  he  exhausted  all  that 
could  be  said  in  the  way  of  preliminary  discussion  of  faulty  deter- 
mination of  orbit,  badly  computed  perturbations,  and  so  forth. 
Adams  did  in  this  work  what  was  necessary,  but  no  more.    What  ^ 
was  necessary  was  to  clear  out  some  inequahties  which  had  been 
discovered  since  Bouvard's  time.     Besides  that,  there  was  the 
possibility  that  Bouvard's  elliptical  orbit  of  Uranus  had  been  in- 
accurately determined  and  that  he  had  made  some  mistakes  in 
the  pertiurbations.    Adams  at  first  trusted  to  the  verification  of 
Bouvard's  inequalities  which  was  furnished  by  the  independent 
calculation  of  Pontecoulant's  SysUme  du  Monde,  but  be  finally 
.  checked  these  himself.    From  first  to  last  Adams  made  no  fewer 
than  six  separate  solutions  of  the  problem. 
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These  solutions  gave  for  the  heliocentric  longitude  of  the  planet 
3n  1846  October: — 

I.     1843,  Sept.  30 309°'! 

II.     ?  1844    319*4 

III.  1845,  April  28 330  '2 

IV.  1845,  ^^V^'  18  326  '5 

V.     1845,  October    328  'o 

VI.     1846,  August    328  '5 

At  the  same  time  the  actual  position  of  the  planet  was  327°-o. 

There  are  some  questions  that  arise  regarding  the  prediction  of 
T^eptune's  place  to  which  some  time  might  well  be  devoted  in  the 
proper  place.  Firttly,  seeing  that  the  orbits  of  Adams  and 
Leverrier  both  dirfered  widely  from  the  truth  in  all  except  the 
essential  point  of  the  planet's  position,  how  far  was  either  a  real 
prediction  at  all?  Next,  seeing  that  both  agree  in  this  one 
essential,  how  far  was  the  remaining  difficult  discussion  a  necessity? 
Thirdly,  was  it  any  real  test  of  the  validity  of  this  theory,  which 
was  based  on  observations  of  Uranus  at  opposition,,  to  require  it 
to  explain  errors  in  radius  vector  which  had  been  observed  at 
•quadratures  ? 

The  President,  I  think  that  the  Society  and  the  astronomical 
world  in  general  should  be  grateful  to  Prof.  Sampson  for  the  work 
that  he  now  brings  before  us.  I  myself  have  always  felt  that  the 
full  and  true  history  of  the  circumstances  relating  to  the  discovery 
of  Neptune  would  some  day  be  brought  to  light,  but  I  did  not 
expect  this  would  happen  until  at  least  a  century  after  the  facts 
themselves,  and  here  we  have  the  details  put  before  us  in  this 
lucid  way  in  only  about  half  that  time.  The  three  questions 
Prof.  Sampson  asks  are  intensely  interesting,  and  I  hope  that  when 
his  paper  is  printed  we  shall  see  that  he  has  not  only  asked  them, 
but  has  given  replies. 

Prof,  Turner,  I  should  like  to  say  a  few  words  of  admiration 
for  the  work  which  Prof.  Sampson  has  done,  and  to  congratulate 
iiim  upon  having  done  it,  because  I  happen  to  have  seen  something 
of  the  labour  that  was  required.  It  has  been  cheerfully  under- 
taken by  Prof.  Sampson,  although  it  has  taken  up  a  great  deal  of 
time  which  he  could  well  have  spent  on  important  work  of  his 
own,  and,  as  the  President  has  said,  it  has  been  completed  at  a 
time  much  earlier  than  could  have  been  expected,  and  here  is  this 
Tolume  before  us  within  a  few  years  of  Adams'  death.  One  thing 
more  I  should  like  to  say.  It  is  difficult  to  realize  that  this  volume 
now  before  us,  which  has  been  presented  to  St.  John's  College, 
Cambridge,  represents  one  of  the  closing  scenes  of  a  drama  which 
rent  the  astronomical  world  in  twain  55  years  ago,  and  I  think 
that  some  mark  of  appreciation  of  this  fact  on  the  part  of  this 
Society  would  be  fitting  at  the  present  moment.  I  have  had  the 
privilege  of  seeing  some  of  the  papers,  and  I  shall  venture  to 
propose  to  the  Council  at  their  next  meeting  that  the  few  pages 
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m  that  volume  representing  the  "solution  of  1843  "  b©  published 
bv  the  Society  in  facsimile  (if  leave  can  be  obtained  from  St.  JohnV 
College),  because  I  think  that  these  results,  completed  two  years 
before  those  of  which  any  announcement  was  made,  should  be 
before  the  world ;  and  I  cannot  help  thinking  that  to  reproduce 
the  MS.  of  Adams  in  his  beautiful  handwriting  would  be  an 
excellent  memento.    (Applause.) 

The  President,  I  should  like  to  ask  Ptof.  Sampson  whether  he- 
thinks  the  solution  of  1843  can  be  isolated  from  the  rest  of  the 
work  so  as  to  be  intelligible  in  itself,  and  what  value  he  attaches- 
to  Prof.  Peirce's  solution,  and  whether  be  has  ever  raised  any 
objection  to  it  himself  ? 

Prof.  Sampson.  As  to  the  solution  made  iii''i843  it  is  in  a  very 
tangled  state,  but  one  or  two  parts  of  it — possibly  all  the  significant 
parts — can  be  reproduced  in  facsimile,  and  I  am  sure  thf^y  would 
be  interesting.  The  actual  calculation  in  which  he  first  determined 
the  position  of  the  planet  I  think  would  be  very  interesting  to 
reproduce.  Unfortunately  the  date  is  not  on  that  sheets — it  is  a 
little  further  on.  It  is  unquestionably  associated  with  it,  but  if 
you  wanted  the  date  you  would  have  to  reproduce  another  sheet- 
as  well. 

The  President.    Did  he  use  a  circular  orbit  in  1844  ? 

Prof.  Sampson.     Tes  :  he  used  a  circular  orbit. 

The  President.  I  understand  be  never  stated  the  date  of  that 
solution  ? 

Prof  Sampson.  He  never  stated  the  date.  With  regard  to  the 
other  point — my  three  questions — I  did  not  intend  to  put  them 
down  merely  as  apples  of  discord  before  the  Spciety,  and  I  hope 
to  be  able  to  give  an  answer  to  them.  Though  I  do  not  wish  to 
go  into  them  at  present,  I  think  my  mind  is  pretty  well  made  up 
on  the  different  points  ;  but  I  have  not  the  books  with  me,  and  I 
wish  to  take  away  two  or  three  books  to  enable  me  to  go  into  the 
matter.  As  to  Peirce's  criticisms,  I  must  confess  I  do  not  know 
them ;  but  if  the  President  will  kindly  give  me  the  reference,  I 
shall  be  glad  to  read  them. 

Hie  President.  In  offering  the  formal  thanks  of  the  Meeting  to 
Prof.  Sampson,  I  should  like  to  mention  that  this  is  not  the  only 
one  of  Prof.  Adams'  researches  that  has  passed  through  his 
hands.^  Many  of  those  present  no  doubt  have  seen  Adams'  work 
on  Jupiter's  Satellites,  which  was  set  in  order  and  published  some 
time  since  by  Prof.  Sampson.  The  debt  that  astronomers  owe  to 
Prof.  Sampson  for  the  ungrudging  and  long-continued  labours 
which  he  has  so  freely  bestowed  on  a  most  difficult  task  cannot  be 
over-estimated. 

Mr.  Hinks  read  a  paper  on  the  accuracy  of  measures  on  photo- 
graphs— remarks  on  recent  papers  by  M.  Loevvy  and  Mr.  H.  C. 
Plummer.  He  said  that  the  point  he  had  to  bring  before  the 
Society  that  evening  was  extremely  technical  and  more  than 
usually  dull ;  it  was  concerned  with  a  little  controversy  which  had 
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arisen  about  systematic  errors  of  measures  on  photographic  plates. 
In  a  paper  published  by  M.  Loewy  in  the  eighth  circular  of  the 
Conference  Internationale,  the  systematic  error  of  measurement 
was  treated  as  if  it  followed  the  ordinary  law  of  distribution  of 
accidental  error ;  in  fact,  M.  Loewy  maintained  that  "  systematic 
error  is  accidental  error  of  another  kind."  This  method  of  treat- 
ment would  be  wrong  if  it  could  be  shown  that  there  is  a  tendency 
for  a  compensation  of  errors  to  take  place  when  the  plate  is  reversed. 
M.  Loewy  and  Mr.  Plummer  have  derived  from  the  same  material 
contradictory  conclusions — ^the  former  that  there  is  not,  the 
latter  that  there  is  a  sensible  compensation.  These  results  are 
obtained  by  calculating  probable  errors  from  the  residuals.  As 
th^  legitimacy  of  applying  the  method  of  least  squares  here  is  in 
question,  it  seemed  worth  while  to  examine  the  point  by  a  way 
that  did  not  involve  this  method.  The  result  is  to  show  that  there 
is  a  very  marked  compensation  of  error  when  the  plate  is  reversed. 
The  conclusion  is  that  M.  Loewy's  method  of  treating  the  subject 
is  invalid,  and  that  Mr.  Plummer's  contention  is  correct,  though  the 
author  does  not  find  it  possible  to  agree  with  him  in  accepting  the 
truth  of  M.  Loewy's  fundamental  equation. 

Mr.  Hollis.  We  have  at  Greenwich  a  large  accumulation  of 
information  on  this  subject,  deduced  from  the  measures  of  the 
Astrographic  Catalogue  plates,  which  have  been  discussed  although 
no  formal  paper  has  been  prepared  for  publication.  The  plates 
are  measured  in  two  positions,  being  rotated  through  i8o^,  and 
what  at  first  sight  might  seem  to  be  accidental  error  proved  on 
analysis  to  be  largely  systematic  errors,  which  changed  sign  on 
reversal  of  the  plate,  thus  supporting  Mr.  Hinks's  conclusion. 
This  systematic  error  varies  for  different  measurers,  and  so  may  be 
considered  as  a  personality.  We  notice  this  fact  in  everyday 
work,  and  the  change  of  sign  of  the  personality  with  reversal 
gives  considerable  confidence  in  the  accuracy  of  the  mean  result. 

Prof,  Turner  then  gave  a  description  of  a  paper  on  "  A  Simple 
Method  of  Photographic  Surveying  with  an  ordinary  Camera."^ 
He  said  it  was  not  exactly  an  astronomical  paper,  but  the  method 
he  wished  to  put  before  the  Society  arose  directly  out  of  the 
astronomical  work  which  they  had  been  doing — that  was  to  say,  the 
measurement  of  star  photographs.  He  had  on  several  occasions 
brought  before  the  Society  the  advantages  of  using  rectilinear 
methods  of  measurements  and  reduction  instead  of  angular.  So 
far  as  he  knew,  all  attempts  to  use  the  camera  for  survey  had 
started  with  the  theodolite.  Now,  the  theodolite  was  used  for 
measuring  angles,  and  the  essential  part  of  his  suggested  method 
was  that  angles  were  to  be  given  up.  He  would  show  by  slides 
what  he  proposed  by  the  use  of  the  instrument.  Taking  a  set 
of  rectangular  axes  at  the  lens  centre,  the  axis  of  z  being  per- 
pendicular to  the  plate  and  those  of  x  and  y  parallel  to  the  plate, 
in  the  horizontal  and  vertical  directions :  then  the  co-ordinates  of 
any  object  photographed  being  (X,  Y,  Z),  those  of  its  image  on 
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the  plate  are  (—a?,  —3/,  — /),  where  /  is  the  distance  from  lens  to 
plate  ;  and  all  we  can  get  from  a  single  photograph  by  measuring 
the  co-ordinate  x  is  the  ratio  X/Z,  which  is  equal  to  the  ratio  a?//. 
We  cannot  find  either  X  or  Z  without  another  photograph. 
Now  this  should  be  taken  at  another  station,  for  which  either  Z 
or  X  remained  the  same :  which  suggests  two  methods.  First 
the  parallactic  or  stereoscopic  method.  Move  the  camera  100  feet 
to  the  right  and  take  a  second  picture.  Then  Z  will  be  the  same 
as  before,  but  X  will  be  diminished  by  100  feet.  Hence  the 
equation  Z=ioo//(a?j— a?^),  where  x^  and  x^  represent  the  measures 
on  the  two  plates.  The  co-ordinates  X  and  T  are  deduced  by 
equally  simple  formulsB.  No  trigonometry  is  required,  only  sub- 
traction and  division.  In  the  second  method  the  camera  is 
advanced  100  feet  towards  the  view;  so  that  X  and  T  remain  the 
same,  but  Z  is  altered  by  100  feet.  This  method  had  the  advantage 
that  it  gave  the  one  vital  adjustment  by  the  pictures  themselves — 
the  one  vital  adjustment  was  that  the  camera  must  be  kept  parallel 
to  itself,  and  they  could  see  from  the  pictures  at  once  if  there  was 
any  displacement  whatever  of  the  centre  of  the  iield  of  view. 
In  the  case  of  the  stereoscopic  method,  that  error  could  not  be 
determined  from  the  photographs  themselves.  Therefore  he  pro- 
posed that  there  should  be  two  cameras  strapped  one  above  another, 
and  that  both  pictures  should  be  taken  and  then  that  the  cameras 
should  be  moved  100  feet,  and  then  that  another  pair  of  pictures 
should  be  taken.  The  general  method  of  survey  would  be  to 
advance  in  one  general  direction  and  at  intervals  to  take  these 
pairs  of  pictures  at  distances  of  100  feet  apart,  which  would  give 
the  general  indication  of  the  country.  The  one  thing  essential 
was  to  have  reseaux  on  the  plates,  but  that  was  precisely  similar  in 
all  astronomical  work.  The  method  of  measuring  would  be  exactly 
the  same  as  in  plates  of  stars. 

Prof,  Alex.  Uerachel,  I  can  sympathize  with  Professor  Turner's 
high  regard  for  the  simplicities  of  the  methods  which  he  has  taken 
such  good  pains  to  explain  the  use  of  in  this  paper,  from  having 
already  known  and  practised  the  first  of  the  two  processes  described, 
for  nearly  forty  years,  under  mathematically  similar,  although 
practically  different,  conditions,  in  finding  real  heights  of  meteors 
on  the  British  Association's  Meteor-mapping  Charts  of  1864-5  *. 
Those  gnomonic  or  plane-perspective  star-charts  are  in  effect 
equivalent  to  photographs  of  the  sky  taken  in  a  camera  with  a 
lens  of  four  inches  focal  length,  pointed  vertically  upwards ;  and 
if  a  meteor-point  —when  its  observed  right  ascension  has  first  been 
converted  into  hour-angle — is  plotted  upon  one  of  them  as  it  was 

*  An  outline  of  the  method's  use  with  the  maps  of  that  construction  and  the 
expression  of  its  result  in  the  form  of  the  same  simple  equation  as  that  noted 
by  Profesor  Turner  in  his  paper,  was  given  with  illustrated  applications  to 
examples,  in  a  paper  on  "  Calculated  Heights  of  Shooting-stars  doubly  observed 
in  August  1870,  in  the  Proceedings  of  the  Eoyal  Meteorological  Society,  vol.  v. 
p.  151,  January  1871. 
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noted  at  one  station,  and  again  as  it  was  recorded  at  another 
station,  h  miles  from  the  first  in  a  known  azimuth  direction,  the 
displacement  of  the  pair  of  points  one  from  the  other,  d  inches, 
on  the  map,  if  they  were  well  recorded,  will  be  parallel  to  that 
direction,  and  signifies  the  same  as  a?, — a7j,the  difierence  of  distances 
of  a  distant  object's  pictures  from  the  centres  of  the  plates,  in  the 
description  and  figure  of  the  first  method  of  proceeding  in 
Professor  Turner's  paper  as  designed  to  give  us  stereographically 
the  object's  distance  from  either  of  the  cameras  in  a  perpendicular 
or  normal  direction  to  the  common  plane  of  their  pair  of  photo- 
graphic plates.  To  the  measured  distance,  loo  feet,  corresponds 
the  two  observers'  base-line  length,  h  miles  :  h  miles,  the  meteor- 
point*8  vertical  height  above  the  map's  horizon-plane,  is  the 
equivalent  of  F,  the  photographed  object's  distance  in  feet  from 
either  of  the  camera's  locations  in  the  direction  of  their  lens-axis 
perpendicular  to  the  field-plane  of  the  two  exposed  glass  plates. 
The  lens's  focal  length,  -/,  and  the  prime-radius,  4  inches,  of  the 
gnomonic  map's  projection  are  also  like  elements  of  the  two  similar 
geometrical  constructions,  and  the  desired  results  in  both  cases 
are  thus  finally  obtained  by  the  same  equation  with  only  varied 

symbols: — for  Pc=  — — — =^,  we  have  Acs— -7-.  But  the  meteor- 
point  need  not  lie  on  the  base,  as  the  distant  objects  enjoined  to  be 
photographed  in  Professor  Turner's  first  or  distance-gauging  proce- 
dure are  all  assumed  to  be  situated  in  the  same  prime-vertical  plane 
of  the  two  observing  stations,  or  in  the  same  normal  plane  of  the 
photographing  cameras,  with  the  measured  base-line ;  but  may  be 
over  any  geographical  point  to  one  side  or  the  other  of  the  base, 
or  of  the  base's  prolongation,  and  yet  the  rule  will  not  be  altered, 
— from  the  same  set  of  similar  triangles  being  still  used  as  before 
in  the  geometrical  construction, — which  always  gives,  by  this  simple 
*  equation,  the  meteor's  height  in  miles  above  the  map's  horizon 
from  the  graphic  displacement  apart  of  the  two  plotted  points,  in 
whatever  part  of  the  map  that  plotted  length,  or  dwarfed  image, 
in  fact  of  the  base  itself,  imagined  conjured  up  towards  one 
direction  or  the  other  from  the  real  meteor-point  may  happen  to 
be  pictured.     The  opposite  of  the  graphic  dwarfing  ratio  c^ :  6,  or 

h  ,  , 

the  above-used  enlarging  fraction  ^,  furnishes  us,  in  fact,  also  with 

the  real  offsets  in  miles,  along  and  across  the  two  observers'  base- 
line, starting  from  one  of  their  positions,  to  the  geographical  spot 
over  which  the  meteor  was  vertical;  from  the  perspective  copy  on 
the  map,  from  one  observed  end  of  the  mapped  displacement  or 
virtual  base-line's  effigy,  along  and  across  it  to  the  map's  centre,  of 
the  real  base  and  ofEsets,  and  meteor-height,  transported  ideally  to 
fitart  (all  measured  oppositely  to  their  true  directions)  from  the 
meteor-point  itself  and  end  at  the  map's  centre  of  projection, 
4  inches  above  the  middle  or  zenith-point  of  the  level  map-face. 
If  a,  /3  inches  are  those  map-measured  offsets  from  one  observing 
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station's,  A's,  projected  meteor-place  to  the  map's  centre,  a  may  be 
called  positive  or  negative  as  it  is  towards  or  fr(Hn  the  other- 
observed  meteor-place,  or  (in  its  final  use)  towards  or  from  A's- 
consorted  observing  station,  and  /3  will  require  to  bo  set  off  finally 
from  the  real  geographical  base-line  towards  that  azimuth-quarter 
or  horizon  side,  towards  which  this  offset's  foot-point  on  the  map 
bears  from  the  map's  centre,  expressed  in  the  ordinary  scale  of 
real  azimuths  belonging  properly  to  the  map's  projection.  For 
the  real  values  I,  Tc  of  these  offsets  in  miles  we  will  have 

Z  =  a  X  -,      and      A:  =  /3  X  3, 
a  d 

just  as  for  the  vertical  offset,  or  real  height  in  miles,  the  value 
is  furnished  f roni  the  vertical  prime-radhis  of  .the  map,  or  from 
the   correspondingly   directed  graphic  depiction  of    the   height,. 

measuring  4  inches,  by  the  equation  As 4  x  -3* 

Supposing  that  with  a  base-line  of  60  miles  the  two  observed 
points  of  commencement  of  a  shooting-star  are  found,  on  map- 
projection,  to  be  3  inches  apart,  parallel  to  the  base-line's  direction, 

h  f\C\ 

then  the  enlarging  ratio  -^  was  — ,  or  20,  and  the  real  height  in 

a  3 

miles  was  20x4=80  miles;  and  the  same  multiplier,  20,  would 
be  applied  to  the  measured  offsets  in  inches  along  and  across  the 
displacement-line  of  3  inches,  from  one  observed  extremity  of  it 
to  the  map's  centre,  or  to  the  projected  zenith,  to  find  the  real 
offset's  measures,  or  the  horizontal  co-ordinates  in  miles  of  the 
geographical  locality  of  the  commencement  referred  to  the  selected 
observing-station  and  to  the  real  base  direction,  in  order  to  lay 
them  down  correctly  and  thus  to  determine  on  a  local  map  the 
geographical  position  of  the  point  directly  over  which  the  shooting- 
star  began  its  real  course  *. 

Having,  as  I  said,  had  nearly  forty  years'  experience  of  the 
pleasure  of  thus-  simply  reading  off  meteors'  heights,  and  more 
latterly  also  their  geographical  courses  and  real  path-lengths  from 
the  British  Association  Chart  projections,  I  can  most  heartily  join 
with  Professor  Turner  in  esteeming  very  highly  his  easy  rule's 
good  merits ;  and  I  can  very  thoroughly  endorse  his  recom- 
mendation of  at  least  one  of  the  two  ingenious  methods  of 
surveying  by  photography  presented  in  his  paper  as  very  eminently 
deserving  the  Society's  consideration,  by  its  great  practical  con- 
venience and  simplicity  in  use,  as  well  as  by  its  very  certain 
reliability  and  its  generally  very  effective  accuracy. 

Major  Hills.  Prof.  Turner's  method  strikes  me  as  a  very 
interesting  one,  but  I  am  rather  sceptical  as  to  whether  it  will  be 

*  [Some  of  the  details  of  this  explanation  have  been  supplied  by  Prof, 
Herscnel  subsequent  to  the  Meeting. — Eds.] 
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used  in  actual  survey  work.  Many  difficulties  come  in,  one  of 
which  is  the  immense  number  of  plates  which  would  be  necessary ; 
and  there  is,  after  all,  the  fact  that  the  man  who  takes  the  photo- 
graphs has  only  begun,  and  he  has  to  make  the  measures  of  his 
photographs,  and  measures  can  be  just  as  well  made  on  the  ground. 
I  doubt  if  the  method  will  ever  be  practically  used  at  all.  I  think 
that  the  accuracy  that  Prof.  Turner  claims  is  rather  too  high, 
because  you  generally  do  not  get  anything  like  a  defined  point  to 
deal  with.  One  practical  difficulty  arises  from  the  change  of  view 
and  consequent  change  in  shape — such  as  a  hill-top,  which  you 
may  see  from  one  point  as  a  sharp  pyramid  and  from  another 
place  as  a  long  edge.  I  think  the  method  might  be  useful  where 
the  seasons  are  such  that  there  is  only  a  short  period  in  which 
work  can  be  done  in  the  field.  A  great  deal  of  good  work  was- 
done  by  the  Surveyor-General  of  Canada  in  Alaska,  but  in  that 
case  it  was  important  to  get  through  the  field-work  in  a  few  weeks^ 
and  then  calculate  it  up  afterw^rds^ 

Prof.  Turner,  If  the  method  is  to  be  \}s^  for  purposes  of 
extreme  accuracy,  then  it  will  be  easy  to  set  up  sharply-defined 
points,  such  as  fiagstaffs ;  but  if  it  is  merely  to  give  an  idea  of  the 
country  to  travellers  who  do  not  want  to  be  delayed  along  the 
road,  then  the  accuracy  need  not  be  so  high.  Films  can  be  used 
instead  of  plates  if  there  is  a  r^eau  in  front  of  them,  so  that  the 
accumulation  of  plates  need  not  be  great. 

Mr,  Dyson  then  read  a  paper  by  Mr,  W,  F,  Denning  on  the^ 
observed  motion  and  duration  of  the  radiant-point  of  the  Perseids. 

On  the  motion  of  the  Bev.  E.  Ledger^  seconded  by  Major  Kingsley 
Foster^  Messrs.  Gibbs,  Hollis,  and  Levander  were  appointed 
Auditors  of  the  Treasurer's  Accounts  for  the  past  year. 

The  following  papers  were  announced  and  partly  read  : — 

W,  F,  Denning.  "  The  Observed  Motion  and  Duration  of  the 
Eadiant-p<Hnt  of  the  Perseids  .*' 

J,  E,  Gore,     "  Observations  of  Nova  Persei." 

Beu,  8.  J,  Johnson,  "Apparent  Paucity  of  the  Leonid 
Stream." 

S,  O,  Chandler.  "  Contribution  to  the  History  of  the  Eefiex 
Zenith-Tube." 

A.  B.  Hinks,  "On  the  Accuracy  of  Measures  on  Photo- 
graphs :  Eemarks  on  Becent  Papers  by  M.  Loewy  and  Mr.  H.  C. 
Plummer.** 

B.  A.  Sampson,  "  Description  of  Adams's  MSS.  on  the  Per- 
turbations of  Uranus." 

W,  F,  Denning.     *'  Note  on  a  Large  Fireball." 
H.  H.  Turner,     **  On  a  Simple  Method  of  Accurate  Surveying 
with  an  Ordinary  Camera." 

Badcliff'e  Observatory,  Oxford.     **  The  Leonids,  1901." 
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F,  W.  ffenJcd.     "The  Leonids,  1901." 

B,  F.  Newall     "  On  the  Orbit  of  a  Persei/' 

The  following  gentleman  was  elected  a  Fellow  of  the  Society : — 

W.  J.  Oreenstreet,  M.A.,  Marling  School,  Stroud,  Gloucester- 
shire. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society : — 

W,  A,  Kibbler,  M.B.,  3  Manor  Eoad,  Stamford  Hill,  N.  (pro- 
posed by  the  Eev.  T.  E.  E.  Phillips). 

0.  F.  Sandberg,  M.A.,  Magdalen  College  School,  and  6  Parks 
Eoad,  Oxford  (proposed  by  H.  C.  Plummer). 

Albert  Walter^  Eoyal  Alfred  Observatory,  Mauritius  (proposed 
by  E.  W.  Maunder). 

E.  F,  White,  Navigation  Dept.,  Merchant  Venturers'  Technical 
College,  Bristol  (proposed  by  C.  T.Whitmell). 


THE  BEITISH  ASTEONOMICAL  ASSOCIATION. 

A  ComnsRSAZiONB  was  held  at  Sion  College,  in  the  evening,  on 
Wednesday,  November  27th,  to  celebrate  the  hundredth  meeting 
of  the  Association.  About  two  hundred  and  fifty  Members  and 
guests,  many  of  whom  had  travelled  considerable  distances,  were 
present  on  the  occasion,  and  the  large  hall  of  the  College  w^as  taxed 
to  its  utmost  capacity. 

A  large  number  of  photographs  and  astronomical  and  meteoro- 
logical instruments  were  on  view.  Among  the  exhibits  were  a 
number  of  photographs  taken  with  the  Greenwich  30-inch  reflector 
and  the  26-inch  refractor,  lent  by  the  Astronomer  Eoyal,  and 
negatives  of  the  total  eclipse  taken  at  Mauritius,  lent  by  the  Eoyal 
Astronomical  Society.  The  Association  itself  contributed  a  selec- 
tion of  drawings  and  photographs.  Mr.  Thorp  showed  some  of 
bis  well-known  grating  replicas  and  other  instruments,  including  a 
novel  arrangement  for  enabling  the  whole  disc  of  the  Sun  to  be 
examined  at  once  by  monochromatic  light.  A  special  exhibit  was 
sent  over  from  Munich  by  C.  A.  Steinheil  Sohne,  consisting  of 
prisms,  flats,  object-glasses,  and  other  instruments ;  while  several 
London  firms  sent  specimens  of  their  optical  and  meteorological 
instruments.  Several  members  of  the  Queckett  Microscopical  Club 
brought  and  exhibited  their  microscopes. 

In  the  course  of  the  evening  two  exceedingly  interesting  addresses 
were  delivered,  in  each  case  illustrated  by  the  optical  lantern :  the 
one  by  Mrs.  Isaac  Eoberts,  on  '*  Photographs  of  Celestial  Objects 
taken   at   the   Paris   Observatory  and   at   Starfield  Observatory, 
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Crowborough,  Sussex " ;  the  other  by  Mrs.  E.  Walter  Maunder, 
on  "  The  Eecent  Eclipse  Expedition  to  Mauritius." 

The  Blue  Hungarian  Band  played  a  selection  of  music  during 
the  evening. 


THE  BOYAL  METEOEOLOaiCAL  SOCIETY. 

The  monthly  Meeting  of  this  Society  was  held  on  Wednesday, 
December  i8,  at  the  Institution  of  Civil  Engineers,  Westminster, 
Mr,  W,  E.  Dines,  President,  in  the  Chair. 

The  Hon,  Hollo  Russell  read  a  paper  entitled  '*  Further  Observa- 
tions and  Conclusions  in  Eelation  to  Atmospheric  Transparency." 
For  a  number  of  years  past  he  made  daily  observations  on  the 
clearness  of  the  atmosphere  at  Hasleraere,  Surrey,  and  in  the  paper 
he  gave  the  results  of  the  same.  The  principal  conclusions^  de- 
rived from  these  observations  are  : — Haze  and  fog  are  commonly 
caused  by  the  mixture  of  currents  at  different  temperatures. 
These  currents  may  be  local  or  general,  high  or  low.  Thick  haze 
or  fog  not  dependent  on  differing  currents  is  rare,  but  differing 
currents  frequently  come  into  contact  without  producing  haze  or 
fog,  and  fairly  clear  weather  under  opposite  currents  is  not 
uncommon. 

A  fog  may  generally  be  taken  ipso  facto  as  evidence  of  the^ 
existence  in  the  neighbourhood  of  a  conflict  of  currents,  and 
prevalent  fog  or  haze  commonly  signifies  that  a  different  wind 
exists  at  a  high  level  from  that  on  the  surface  or  at  a  slight 
elevation. 

The  production  of  fog  or  haze  by  mixing  currents  depends 
chiefly  on  differences  in  their  temperature. 

Broadly-extended  westerly  winds,  with  westerly  upper  currents, 
are  the  clearest,  and  visibility  may  reach  the  highest  figures  during 
their  prevalence,  whether  they  are  dry  or  nearly  saturated. 

Easterly  and  north  winds  are  the  most  hazy,  owing  to  the 
ordinary  upper  current  from  the  west  being  seldom  displaced  by 
them,  and  to  the  mixture  of  these  masses  of  air  of  different  tem- 
peratures. When,  as  an  exception,  east  and  north  winds  are 
clear,  it  may  be  presumed,  without  direct  evidence,  that  the  upper 
current  coincides  with  them  in  direction.  In  winter,  therefore, 
unusual  clearness  in  these  winds  often  signifies  a  long  spell  o£ 
frost. 

The  other  papers  were : — "  Eemarkable  Phosphorescent  Pheno- 
menon observed  in  the  Persian  Gulf,  April  4th  and  9th,  1901,"  by 
Mr,  W,  S,  Hoseason ;  and  "  The  Mechanical  Principle  of  Atmo- 
spheric Circulation,"  by  Capt,  R,  A.  Edtvin,  R,N, 
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The  Determination  of  Jupiter^ s  Mass  from  the  Cape 

Observations, 

[Continued  from  vol.  zxiv.  p.  452.] 

.Another  point  must  be  mentioned  in  this  connection. 

Prof.  Sampson  objects  to  mj  rule  of  not  introducing  as 
unknowns  the  corrections  *  to  inequalities  of  which  the  maximum 
geocentric  effect  is  smaller  than  o"'05.  Of  course  I  never  thought 
of  denying  **  that  quantities  even  smaller  can  be  derived  with  much 
certainty  from  observations  well  made  and  well  combined."  The 
meaning  of  such  a  rule  is,  of  course,  this  :  that  inequalities  which 
present  themselves  to  the  heliometer  as  such  small  quantities 
cannot  be  expected  to  be  determined  bv  heliometer  observations 
with  greater  accuracy  than  they  are  already  known,  either  by 
theoretical  derivation  from  other  elements,  or  from  other  ob- 
servations, or  combinations  of  observations,  specially  made  with  a 
view  to  the  determination  of  these  inequalities.  This  is  the  case 
with  Jb\  which  has  been  determined  by  different  investigators 
from  the  secular  motion  of  the  nodes.  A  correedon  to  J6'  derived 
from  the'  Cape  observations  would  thus  not  have  represented  a 
real  addition  to  our  knowledge. 

Of  course  quantities  which  could  not  be  supposed  to  be  known 
with  greater  accuracy  than  they  could  be  determined  from  these 
observations,  such  as  the  equations  of  the  centre  and  the  latitudes, 
were  introduced  as  unknowns,  irrespective  of  their  maximum 
geocentric  effect. 

But  I  return  to  the  main  point.  In  order  to  derive  approxi- 
mately the  p.  e.  with  which  a  correction  to  J6*  might  have  been 
determined,  we  may  suppose  for  a  moment  that  the  observations 
of  the  four  satellites  could  have  been  separated.  There  are  very 
nearly  100  observations  of  each  satellite.  In  the  mean  the 
coe&cient  of  a  correction  to  the  mean  distance  would  be  ^  V  2 ;  the 
mean  distances  could  thus  be  determined  with  a  weight  of 

100  X  (i  >/^y  =  7^ 

neglecting  the  (very  considerable)  reduction  of  the  weights  by  the 
influence  of  the  other  unknowns.  The  p.  e.  of  one  observation 
is  +o"*o87,  the  p.  e.  of  the  mean  distances  would  thus  certainly 
exceed  \  x  o"*o87,  or  o"'oi2.  If  this  p.  e.  is  compared  with 
the  quantities  (/3)  (see  vol.  xxiv.  p.  452),  it  appears  that  an  error 
in  JP  of  one-fiftii  of  its  amount  could  not  have  been  detected. 
From  the  equation  given  by  Prof.  Sampson  {Obs,  1901  Oct. 

*  There  seems  to  foe  some  confusion  in  Prof.  Sampson's  paper  between  the 
correction  to  a  quantity  and  the  quantity  itself.  The  max.  geoc.  eflTect 
referred  to  is,  of  course,  that  of  the  whole  of  the  inequality  ;  tlie  correction  is 
unknown. 
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p.  378),  we  find  with  sufficient  accuracy  for  the  p.  e.  of  a  correction 
;to  Jh\  which  could  be  derived  from  one  mean  distance, 

If  we  suppose  the  probable  errors  of  the  four  mean  dis* 
tances  to  be  the  same,  we  will  get  for  the  p.  e.  of  the  value  of  J6', 
resulting  from  the  combination  of  the  four  separate  deter- 
minations, 


\7^ 


Now  e*  certainlyjexoeeds  ±o"'oi2  for  W  A  »  o*6  or  ±0*00050 
expressed  in  b  as  unit,  cj^as  eziMressed  in  ^e  same  unit,  therefore 
certainly  exceeds  ±0*0072,  or  about  one-third  of  the  whole  quantity 
J6^  *,  as  I  stated  before  {Ohg.  Sept.  p.  544).  I  think  it  must  now 
be  clear  that  I  was  quite  justified  in  saying  in  my  paper  that 
"  the  quantity  J  cannot  be  determined  with  any  weight  from 
these  observations." 

c.  As  to  the  influence  of  the  uncertainty  of  Jh^  on  the  resulting 
value  of  M,  Frof.  Sampson  sums  up  his  objections  in  his  con- 
cluding sentence :  "  Why  is  it "  (viz.,  my  method)  "  even  the  best 
when  it  introduces  the  Quantity  J6',  which  Mr.  de  Sitter  says  he 
cannot  detetmine,  and  whose  neglect  involves  quantities  greater 
than  the  correction  to  M  ?  "  If  the  word  **  whose  **  refers  to  "  the 
quantity  Ji^,"  I  may  remark  that  I  did  not  neglect  (J6',  but  only  a 
possible  correction  to  it«  adopted  value.  A  few  lines  earlier 
Prof.  Sampeon  actually  speaks  about  **  the  correction  to  Jb*"  IE, 
by  some  peculiarity  of  the  English  language  witii  which  I  am  not 
ao^unnted,  the  wcnrd  '*  whose  "  refers  to  this  correction^  then  the 
sentence  quoted  is  not  true,  as  a  comparison  between  the  quantities 
(^)'and  (y)  (see  p.  452)  will  show. 

That  the  influeaaee  on  the  value  of  M  of  any  acceptable  cor- 
rection to  3b^  is  n^ligible  compared  with  tl^  probable  error 
of  M  is  evident  almost  at  first  sight,  as  the  mass  is  deter;nined 
almost  ezcluaiTely  from  satellites  IIL  and  IV.,  while  an  error  of 
J^  can  only  have  a  aensible  influence  cm  L  and  II.  fiut«  to 
remove  all  doubta,  we  can  easily  derive  the  approximate  effect  on 
the  value  of  M  of  the  same  exaggerated  error  in  J  which  was 
supposed  above. 

If  corrections  to  M  are  derived  from  each  of  the  quantities  (/}) 
and  then  the  mean  is  taken,  giving  weights  on  the  assumption 
that  the  four  mean  distances  are  determined  with  the  same 

^  That  this  method  of  finding  the  p.  e.,  rough  as  it  il,  etill  gives  a  £»ir 
«pproidxiiatiaB,  may  be  shown  by  computing  in  the  same  way  the  p.  e.  of  Bf. 
We  then  find  that  tWe  p.  e.  must  exceed  +©'047,  while  it  actually  is  ±0*060 
(my  paper,  p.  66). 
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accuracy,  or,  in  other  words,  if  we  take  * 

^    ,  ,        ,  -  sum  of  corrections  f/3) 

correction  to  M  =  -^M ■? -j^-r — ^^, 

"^     sum  of  mean  distances' 

we  then  find 

AM  =  ±0*032*. 

The  probable  error  which  I  found  for  M  was  ±0*067. 

The  effect  on  the  value  of  M  of  an  error  in  J6'  equal  to 
five  times  the  difference  between  the  two  most  reliable  deter- 
minations of  that  quantity  is  thus  only  one  half  of  the  probable 
error  of  M,  or  about  equal  to  the  effect  on  M  of  the  remaining 
uncertainty  in  the  determination  of  the  standard  distance,  or  again 
very  little  larger  than  the  effect  on  M  of  the  reduction  of  the 
observations  to  the  centre  of  the  Earth.  We  will  almost  certaiply 
over-estimate  the  uncertainty  of  J5^  if  we  assume  it  to  correspond 
to  a  mean  error  equal  to  the  extreme  error  here  adopted.  The 
true  probable  error  of  M  vt^ould  then  become 

±  V(o'o67y-|- (0*022)^  =  ±0*070. 

It  thus  appears  that  the  uncertainty  of  J6'''  adds  only  a  neg- 
ligible quantity  to  the  probable  error  of  the  reciprocal  of  the 
mass. 

The  above  may  be  a  sufficient  reply  to  Prof.  Sampson's  chief 
point  of  objection.     I  have  shown  : — 

(a)  That  an  error  in  the  quantity  J6*  of  one-fifth  of  its 

amount. is  extremely  improbable ; 
(5)  That  an  error  of  even  greater  amount  could  not  have^ 

been  detected  by  the  Cape  observations  ;  and 
(c)  That  an  error  of  that  amount  would  not  appreciably  affect 

the  correction  to  M. 

3.  It  seems  to  me,  however,  that  the  true  origin  of  the  difference 
between  Prof.  Sampson  and  myself  is  of  a  more  fundamental 
nature. 

Prof.  Sampson  again  says  that  I  should  have  *'*'  taken  the  obvious 
course,  which  was  followed  by  [my]  predecessors,  of  treating  the 
mean  distances ....  as  liable  to  independent  correction."  In  my 
former  reply  (06«.  Sept.  p.  543)  I  have  already  pointed  out  that 
Bessel,  who  may  be  taken  to  represent  my  "  predecessors,"  as  all 
the  later  investigators  have  used  his  formulas,  did  not  treat  the 
mean  distances  as  liable  to  independent  correction.    He  derived 

*  To  show  in  how  far  this  method,  which,  of  course,  only  purports  to  give 
an  idea  of  the  order  of  magnitude  of  the  effect,  not  to  derive  a  real  correction, 
is  reliable,  I  may  mention  that  the  quantities  (a)  (p.  449),  when  treated  in  the 
same  way,  would  give  a  correction  ^M=-|- 0*090,  which  agrees  fairly  well  with 
the  result  of  the  rigorous  computation  given  before. 

By  a  somewhat  different  reasoning  I  found  for  the  effect  of  the  supposed 
error  in  J6*,  AM  =  ±o*o33*. 
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four  values  of  the  mass,  simply  because  he  iDade  four  independent 
determinations  of  it,  one  from  each  satellite ;  he  then  took  the 
weighted  mean  of  these  four  values,  and  derived  the  corrections  to 
be  applied  to  his  measured  mean  distances  in  order  to  tnake  them 
consistent  with  this  mass,  pointing  out  that  these  corrections  were 
considerably  smaller  than  the  mean  errors  of  the  measured 
distances  (Bessel,  Agtronwniisehe  Ahhtmdlwigen^  ii.  p.  64)*  He 
evidently  did  not  agree  with  Prof.  Sampson  that  ^*  the  four  mean 
distances  are  the  most  valuable  result  to  be  got  from  heliometer 
observations";  he  never  thought  of  attaching  any  imporUince  to 
the  measured  values  of  tho  individual  mean  distances  except  as 
a  means  of  determining  the  mass. 

But  we  are  at  present  very  little  concerned  with  what  my  pre- 
decessors did.  In  the  i^^se  of  the  Cape  observations,  as  has  been 
repeatedly  pointed  out  both  by  Prof*  Sanipson  and  myself,  the 
observations  of  the  four  satellites  are  not  ^independent,  and  it 
would  be  an  artificial  complication  of  the  problem  to  tr^t  them  as 
if  they  were.  I  may  remark  again  that  the  assumption  which 
underlies  the  elimination  of  the  mean  distanoea  is  not  that  '^  th^ 
correction  to  J6^  is  negligible,"  but  that  Us  effect  oh  the  mass  is 
negligible.     That  this  is  the  case  I  have  shown  above. 

I  am  still  convinced  that  the  course  which  I  followed  is  the 
only  one  which  could  be  taken  under  the  circumstances.  The 
ultimate  aim  of  my  investigation  was,  as  mentioned  in  my  intro- 
duction, to  provide  data  which  would,  in  combination  with  those 
derived  from  previous  and  more  receut  observations,  furnish  the 
basis  of  the  computation  of  new  tables  of  the  satellites.  1  do  not 
think  I  can  express  the  considerations  by  which  I  have  been  guided 
better  than  by  quoting  the  following  words  from  !Newcomb 
('Astronomical  Constants,'  pp.  173-74): — 

The  practical  question  which  has  been  before  the  writer  in  worbine  out  the 
preceding  results  is:  What  values  of  theoonstaifts  should  be  used  in  the  tables 
of  the  celestial  motions  of  which  the  results  of  this  discussion  are  to  form 
the  basis  ?  Should  we  aim  simply  at  gettins  the  best  agreement  with  observa- 
tions by  corrections  more  or  less  empirical  to  the  theory  ?  It  seems  to  nie 
very  clear  that  this  question  should  be  answered  in  the  negative.  No  con- 
clusions could  be  drawn  from  future  comparisons  of  sueh  tables  with  observa- 
tions,  except  after  redudng  the  tabular  results  to>  some  consistent  theory.  The 
imposition  of  such  a  labour  upon  the  future  iuvestisator  is  not  to  be  thought  of. 
Moreover,  there  is  no  certainty  that  the  tables  wh^h  would  best  represent  past 
observations  would  also  best  represent  future  ones.  Our  tables  must  be 
founded  on  somie  perfectly  conaistent  theory,  as  simple  as  possible,  tbe  elements 
of  which  shall  be  so  chosen  as  best  to  represent  tbe  observations. 

It  follows  that,  when  there  is  a  theoreticai  relation  between 
different  elements,  as  is  the  case  with  the  mean  distances,  this 
relation  should  not  be  ignored  ;  and  consequently  the  best  values 
of  the  mean  distances  that  can  be  derived  from  the  Cape  ob- 
servations are  those  which  are  theoretically  consistent  with  the 
derived  value  of  the  mass  and  the  adopted  values  of  the  mean 
motions  and  of  J6'.  It  is  true,  wheh  better  values  of  these  latter 
elements  will  have  beelii  derived  by  a  combinaition  of  observations 
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taken  al  diffierent  epochs,  such  a»  19 !  proposed  in  tiiy  last  chapter, 
tbeu  probal>ly  some  amaM  corr^tious  will  Jiave  to  be  applied  to 
these  mean  distances  ou  Hocount  q£  (he  corrections  to  the  adopted 
values  of  J6^  aud^  perhaps,  (d  the  mean  motions ;  but,  as  1  have 
shown^  these  correetionB  will  almost  certainly  be  smaller  than  the 
p.  e^  with  which  tlie  mean,  distanqes  oould  have  been  directly 
ddtermi|Led,,and  in  the  meantixae,  if  the  individual  me^  dist^uices 
ane  irequired,  the  theoretieaUy  <x)nsistent  values  will  be  d^cidmlly 
nearer  to  the  truth  than  suc*h  values  as  could  have  been  derived 
ignoring  ihe  theoi;etical  rebtion  between  tlK^« 


•■  ■  I 


Changes  in  thfi  Stellar  Heavens. 

I  HAVjg  made  a  fttrther  oomparisdn  of  Al-Sud's  star-magpitudes 
wit^h  modem  estimate  tiud  measoreis,  and  the  following  notes  may 
prov^  of  interest  to  observers  of  variable  starsi  I  have  token  stars 
which  lie  comfparatively  near  eaeh  odier  in  the  sky,  so  that  there 
can  be  no  doubt  as  to  their*  relative  brightness.  I  have  followed 
the  order  of  the  eonsteliatious  a6  given  by  Al-Snfi. 

Ursa  Jlfiwor.^— Both  Ftolemy  and  Al-Suli  rated  a  Ursae  Minoris 
(the  Pole  Star)  as  3rd  magnitude,  and  fl  2nd  magnitude,  but  all 
modern  estiknates  and  measures  make  the  two  stars  almost  exactly 
equal  in  brightness. 

'j9raco:-^Ptolemy,  8ufi,  Argelander,  and  Heis  all  agree  in  making 
i^  distinctly  brighter  than  r,  but'  the  Harvard  and  Oxford  photo- 
metric measures  niake  them  about  eqiml. 

B(iates! — Ptolemy  and  Al-ISufi  agree  in  rating  r  and  v  Bootis  as 
equal,  but  modem  estimates  and  jneasures  agree  in  making  v  dis-» 
tinctly  the  brighter  of  the  two. 

Corona  Barealis, — Ptolemy  and  Al-8uli  rated  e  and  i  of  this 
constellation  as  equal  (4  mag.),  but  modern  measures  make  e  about 
one  magnitude  brighter  than  i, 

Cygims» — Al-Sufi  rated  Flamsteed  39  Cygni  as  4-5  magnitude, 
and  52  5  mag.,  but  modern  estimates  and  measures  make  52  a 
little  brighter  than  39.  It  seems  probable  that  some  change  has 
taken  place  in  the  relative  brightness  of  these  stars. 

0^>itmcA««.— Ptolemy  and  Al-Suii  agree  in  rating  Flamsteed  66 
and  72  as  4th  magnitude^  but  at  present  72  is  about  one  magnitude 
brighter  than  66. 

P(^/t«rus.'*-*Ptolemy  and  Al-SSuli  rated  y  Pegasi  and  h  (now  called 
n  AhdromedsB)  as  2^3  magnitude,  but  at  present  a  Andromedas  is 
nearly  one  magnitude  brighter  than  y  Pegasi.  The  latter  star  1ms 
been  suspected  of  variation. 

Aiubromtda, — Both  Ptolemy  and  Al-8ufi  agree  in  rating  the 
stars  <r  asid  0  oi  this  constellation  as  equal,  but  Heis  makes  a  one 
magnitode  brighter  than  ;0.  Argelander  rated  a  a  Uttle  brighter 
thftn  #,  but  the  photometric  measures  at  Harvard  and  Potsdam 
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make  0  slightly  the  brighter  of  the  two.  Ou  October  23,  1899,  I 
estimated  the  relative  brightness  as  0  2<t  5p,  aud  about  the  ^ame 
on  September  23,  1901^  which  agrees  well  with  the  Harvard 
measures,  and  fairly  well  with  Al-Sufl.  8ir  William  Herschel 
:f  ound  a  Just  perceptibly  brighter  than  0.  Possibly  one  of  these 
fitars  (0,  9j  p)  may  be  variable  to  some  extent.  They  should  be 
matched  by  variable*star  observers,  as  close  to  p  is  the  known 
variable  fttar  E  Andromeda,  and  variable  stars  often  occur  in 
^oups. 

Trianyulutn.r^ln  this  constellation  the  star  ij  (Fl.  7),  which  lies 
closely  south  of  h  aud  y,  was  rated  6th  magnitude  by  Al-8ufi,  5  by 
Argelander,  and  6-5  by  Heis,  t  Trianguli  being  rated  5-6  by 
Al-Sufi,  6-5  by  Argelander,  and  5-6  by  Heis.  The  photometric 
measures  at  Harvard,  Oxford,  and  Potsdam  agree  in  making  h  the 
brighter  of  the  two,  thus  confirming  the  estimates  of  Al-Suii  and 
Heis,  but  opposed  to  that  of  Argelander.  On  October  27,  1899, 
I  found  y  4^  517,  which  agrees  fairly  well  with  the  Potsdam 
measures,  viz.,  y  4*32,  ^  5*10,  and  ri  5*70. 

Taurus. — ^Ptolemy  and  Al-Sufi  agree  in  i-ating  s  Tauri  (north  of 
£  Tauri)  4th  magnitude,  and  two  magnitudes  brighter  than  e  (Fl.  30) 
Tauri  (6th  mag.),  but  modern  estimates  aud  measures  make  them 
nearly  equal  (about  5th  magnitude).  One  or  other  of  these  two 
stars  has  probably  changed  in  brightness  since  Al-8uii's  time. 
Perhaps  one  has  faded  and  the  other  brightened.  Al-Sufi  rated 
n  Tauri  (Alcyone),  the  brightest  of  the  Pleiades,  as  4th  magnitude,  • 
but  it  is  now  of  the  3rd  magnitude. 

Leo. — TT  and  p  Leonis  were  rated  by  Ptolemy  and  Al-Suli  as 
equal  (4th  magnitude),*  but  p  is  now  considerably  brighter  than  tr. 
Scorpio. — Both  Ptolemy  and  Al-Sufi  rat^d  a  (Antares)  of  the 
2ud  magnitude,  but  it  is  now  nearer  ist  magnitude  than  2nd,  and 
it  may  possibly  have  brightened  since  Al-8ufi's  time. 

Pisces. — Al-Sufi  rated  y  Piscium  4-5  and  1  4  magnitude,  but  y 
is  at  present  about  half  a  magnitude  brighter  than  c.  y  has 
probably  increased  in  brightness  since  Al-8ufi's  time.  Both 
Ptolemy  and  Al-Sufi  rated  e  and  i  as  4th  magnitude,  but  at 
present  i  is  about  5th  magnitude. 

Orion, — Ptolemy  and  Al-Sufi  agree  in  making  ^,  e,  and  i — the 

stars  forming  "  Orion's  belt  " — all  of  the  2nd  mag.,  but  at  present 

^  is  distinctly  fainter  than  the  other  two.     h  has  been  suspected 

of  variability,  but  variation  has  not  been  satisfactorily  proved,  at 

hiaat  in  recent  years. 

Lsjpus, — Both  Ptolemy  and  Ai-Sufi  agree  in  rating  the  stars 
(,  K,  X,  and  V  as  5th  magnitude,  but  at  present  v  is  much  the 
^dnt^t  of  the  four  stars  which  form  a  small  trapezium  about  4 
degrees  south  of  Eigel  (fi  Ononis). 

Ceniaurus. — The  star  Flamsteed  i  (i)  was  rated  4th  mag.  by 
Al-Sufi,  and  FL  2  (g)  5th  mag.,  but  they  are  no\V  almost  exactly 
^ual.  In  this  case  it  seems  certain  that  a  change  has  taken 
place  in  the  relative  brightness  of  these  stars.  J.  £.  Gobs. 
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Anomalous  Occuliations. 

The  following  notes,  extracted  from  the  records  of  some  270 
occultatious  observed  at  Harrow,  may  be  of  interest  in  connection 
with  this  subject,  which  has  recently  been  brought  to  notice  vtv  the 
pages  of  the  Observatory.  The  instrument  with  which  the  i^bserva- 
tions  were  made  is  a  4|-inch  refractor  by  Cooke,  geuferailly  used 
with  a  single  achromatic  eyepiece  of  about  85,  the  field  being 
limited  to  10',  half  of  which,  or  less,  could  be  cut  off  at  [Measure 
by  a  movable  shutter.  Occasionally  a  Kellner  eyepiece  of  75  was 
used.  In  those  cases  where  the  invisibility  or  otherwise  of  the 
Moon's  dark  limb  has  not  been  recorded  I  have  added  her  age. 
None  of  these  notes  would  have  been  made  had  there  been  any 
cloud  about  to  interfere  with  the  observation.  It  is,  of  course, 
probable  that  some  of  the  causes  recorded  as  '*  not  instantaneous  " 
are  merely  subjective — due  to  wiint  of  sensitiveness  of  th^  retina. 
The  s^enith-distance  of  the  Moon  is  given  instead  of  tlie  hour. 

B.D.  —  i6°.56i7,  7*o. — Disappeared  at  dark  liiiib,  which  was 
visible.  15"  before  extinction  the  star  was  suddenly  reduced  to 
about  9^  mag.;  remained  so  for  10  or  12  seconds,  then  seemed  to 
brighten  a  little.     1885  Dec.  10,  Z.  73^. 

B.D.  +o°.7o,  ^•^, — Disappeared  at  dark  limb.  ^  age  9  days. 
Not  instantaneous.     1885  Dec.  15,  Z.  59°. 

85  Ceti,  6'^. — Disappeared  at  dark  limb.  ([  age  9I  days. 
Extinction  gradual  during  ^  or  |  second.  No  sudden  reduction  of 
light.     1886  Jan.  14,  Z.  41°. 

B.D.  — 18°.5624,  8*o. — Disappeared  at  dark  limb,  which  was 
visible.  Extinction  gradual,  possibly  during  a  whole  second. 
1886  Nov.  2,  Z.  75°. 

B.D.  +ii°.448,  8*8. — Disappeared  at  dark  limb,  which  was 
visible.     Hardly  instantaneous.     1887  Feb.  i,  Z.  43°. 

a  Tauri,  i*o. — (1)  Disappeared  at  dark  limb,  which  was  not 
visible.  Instantaneous  ;  some  haze.  1886  Jan.  16,  Z.  37^. 
(  centre  12'  S.  of  star  in  latitude,  (2)  Disappeared  at  dark  limb, 
which  was  visible.  Very  near  N.  limb,  with  which  it  appeared  in 
contact  for  a  long  time  without  being  projected  on  it  more  than 
half  of  its  spurious  diameter.  Just  one  second  before  final  extinc- 
tion it  suddenly  became  much  fainter,  and  did  not  brighten  again. 
Eeappeared  at  bright  limb,  instantaneous.  Star  was  occulted  for 
only  13  minutes.     1887  Mar.  2,  Z.  74°. 

r  Leonis,  5*1. — Keappeared  during  total  eclipse  of  Moon.  Not 
instantaneous.  2}-inch  refractor :  7  other  occultations  during  the 
eclipse.     1895  Mar.  10,  Z.  65°. 

B.D.  —2^3410,  8"o. — Beappeared  at  dark  limb,  which  was  not 
visible.    Not  instantaneous.     Kellner  B.P.     1897  Jan.  22,  Z,  69°. 

B.D.  -|-6°.2328,  77. — Disappeared  at  dark  limb,  which  was  not 
visible.  Instantaneous.  The  star  is  double  [i*'*24,  137°  o,  I^ip. 
A.  G.  C,  both  8^0].  It  appeared  to  be  single,  and  although  one 
star  must  have  been  occulted  some  seconds  before  the  other,  no 
degradation  of  the  light  was  noticed.     1897  April  13,  Z.  46^^. 
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B.D.  +i3°.2ioo,  8"o. — Disappeared  at  dark  limb,  which  was 
faintly  visible.  Not  instantaneous.  An  8-mag.  star  was  occulted 
half  an  hour  before,  which  appeared  to  be  instantaneous.  1897 
May  9,  Z.  53°. 

.  B.D.  — 16°.5833,  7*8. — Beappeared  at  dark  limb,  which  was 
visible.  The  star  hung  on  the  limb  for  a  few  seconds.  1897 
May  21,  Z.  78^ 

B.D.  — 13°.3663,  7*5. — Disappeared  at  dark  limb,  which  was 
visible.  A  few  seconds  before  extinction  the  star  suddenly 
became  much  fainter  and  remained  so,  but  seemed  to  brighten  a 
little  just  before  it  disappeared.     1897  July  7,  Z.  80^. 

Brad.  414,  7*0. — Eeappeared  at  dark  limb,  which  was  visible. 
Not  instantaneous.     1897  July  22,  Z.  50^ 

16  Tauri,  5*7. — Eeappeared  at  dark  limb,  which  was  visible. 
Hardly  instantaneous.  1897  July  23,  Z.  82°.  18  other  occulta- 
tions  observed  the  same  night,  but  this  is  the  only  one  that  pro- 
duced this  impression. 

B.D.  — 19^.5756,  8*5.  Disappeared  at  dark  limb,  which  was 
brilliant.  Star  in  contact  with  the  limb  for  two  seconds.  1898 
Nov.  18,  Z.  73^ 

95  Tauri,  6*9.  Disappeared  at  dark  limb,  which  was  not  visible. 
Not  instantaneous.     1898  Dec.  25,  Z.  35°. 

27  Arietis,  6*7.— Eeappeared  at  dark  limb,  one  day  after  Full. 
Hardly  instantaneous.     1899  Oct.  19,  Z.  51^. 

B.D.  —  7°.5727,  7 '6. — Disappeared  at  dark  limb,  which  was 
visible.     Hardly  instantaneous.     1899  ^^*  ^>  ^*  ^o^* 

B.D.  —  io°.357o,  6*o. — Disappeared  at  dark  limb,  which  was 
visible.  Not  instantaneous.  Fine  definition.  Star  required 
about  0*2  second  to  disappear.     1900  June  7,  Z.  69°. 

105  Tauri,  5'8. — Eeappeared  at  dark  limb,  which  was  visible. 
The  star  hung  on  the  limb  for  several  seconds.     ii900  Aug.  18, 

z.  51°. 

I^tum's  Eing. — Disappeared  at  dark  limb,  which  was  not 
visible,  except  on  the  planet  and  ring.  Steinheil  single  achro- 
matic E.P.  155.  Some  boiling,  Mith  steady  intervals.  The  last 
little  patch  of  light,  longer  than  broad,  parallel  to  the  Moon's 
limb,  seemed  to  linger  strangely.  The  distance  of  centres  was 
diminishing  0^*28  per  second,  and  the  Moon  seemed  to  travel  very 
rapidly  across  the  planet  and  ring.     1900  Sept.  3,  Z.  74°. 

T  Arietis,  5*6. — Eeappeared  at  dark  limb,  which  was  invisible. 
Not  instantaneous.     1900  Sept.  12,  Z.  40°. 

Harrow,  1901.  Nov.  9.  G.  L.  TuPMAlT. 


Appuhes  of  Jupiter,  Saturn^  and  Venus. 

Thjb  late  conjunction  of  Jupiter  and  Saturn  seems  to  have  been 
one  of  the  most  interesting  for  the  last  200  y^ars  (see  Observatory, 
last  April)%  The  two  planets  are,  of  course,  in  conjunction  about 
every  twenty  years.     But  it  must  be  rare  for  Yenus  tg  come  up  to 
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them  about  th^  sanie  timey  and  afford  so  striking  a  nat^ed^ye 
observation  as  was  to  be  seen  on  the  clear  frosty  evenings  of  the 
1 5th  and  1 6th  of  November.  Instances  of  this  might  be  interesting, 
if  collected.  One  occurred  on  February  11,  1524,  anoth^  twenty 
years  afterwards,  on  November  11,  1544.  In  the  "  Introductory 
Eemarks  '*  in  Williams's  '  Chinese  Observations  of  Comets/  p.  xxv, 
we  have  the  following: — "  In  the  17th  year,  6th  moon,  day  Ping 
Seuh,  Jupiter,  Saturn,  and  Venus  were  together  in  the  stallar 
division  Tsau ;  that  is,  1384  July  8.  The  stellar  division  Tsau  is 
determined  by  the  bright  stars  in  Orion.  The  conjunction  was 
most  likely  in  Taurus  or  G^eoiini."  Our  forefathers  in  England 
must  also  have  noticed  this,  for  mention  is  made  c^  it  in  Stowe's 
Chronicles,  though  Venus  is  not  noticed.  Stowe  remarks : — "  The 
same  time  the  conjunction  of  two  of  the  greatest  planets  chaunced, 
to  wit  of  Jupiter  and  Saturne,  in  the  moneth  of  May,  after  the 
which  a  great  mutation  of  kingdomes  followed."  It  will  be 
noticed  that  the  months  do  not  agree  in  the  accounts,  but  the 
conjunction  referred  to  must  be  the  same.  I  have  not  yet  found 
more  recorded  instances  of  the  appulse  of  the  three  planets 
2i,  b»  ?»  though  they  probably  exist.  The  conjunction  of 
September  1186  does  not  seem  to  have  been  an  actual  observation, 
but  merely  a  calculation  made  by  the  astrologers. 

As  to  the  conjunctions  of  Jupiter  and  Saturn,  probably  one  of 
the  closest  is  mentioned  by  Simonelli,  '  ScientisB  Eclipsium,' 
vol.  iv. : — *'An  1563  die  24  Augusti  hor.  14.  30'  Aurange 
in  gr.  28  Cancri  Junctinus  vidit  Saturnum  Australiorem,  quasi 
cooperiri  a  Jove,  ut  ipse  narrat  in  Frsefatione  ad  sua«  Tabulas.*' 
This,  however,  is  clearly  not  a  superposition  of  one  planet  upon 
the  other. 

The  Bev.  C.  Pritchard's  reply  to  Dr.  Ideler's  conjecture  about 
6  of  %  and  Tj  in  the  yejur  7  B.C.,  referred  to  in  Beport  of  Council 
H.  Ast.  Soc.,  February  1857,  need  not  be  passed  over. 

\n  the  volume  cpntaining  the  works  of  W.  Merie,  of  MJerton 
College,  Oxford,  whose  MS.  Journal  of  the  Weather  1337-1344 
was  published  a  f^w  years  ago,  the  follpwing  treatise  is  mentioned, 
'  Pronosticacio  cpnjunccionis  magne  Saturni  et  Jovis  anno  Christi 
13^5  qu^m  M.  W.  Bed  calculauit  et  J.  Asshenden  pronosticauit.' 
BedssBeed,  afterwards  Bishop  of  Chichester  1 369-1 38I6.  The 
treatise  is  probably  an  astrological  one., 

While  on  the  subject  of  planetary  appulses  there  is  a  somewhat 
wide  one,  happening  under  rather  peculiar  circumstances,  which 
may  be  here  brought  forward.  A  long  description  of  the  total 
solar  eclipse  of  November  20,  1835,  ^^  Francis  Moore's  Almanack 
for  that  year,  ends  as  follows ; — "  Where  the  Sun  is  centrally 
eclipsed  on  the  meridian,  the  total  darkness  will  continue  4"  33". 
It  is  rather  a  reniarkable  coincidence  that  Saturn  will  be  in  con- 
junction with  the  Moon  on  the  i8th.  Mercury  on  the  iQth,^  Mars 
about  midnight  of  the  20th,  ami  Venus  on  the  morning  of  the 
2 1  St.  Hence,  where  the  eclipse  is  central  these  four  planets, 
though  BO  near  the  8un^  will  be,  most  probably,  visible,"    The 
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centrtl  track,  according  to  Moore,  wad  from  near  Cape  Lopez, 
traversing  Loango  and  Cbrigo,  across  the  Mozambique  Channel 
and  the  island  of  Mada^scar.  It  is  to  be  regretted  that  the  age 
of  amateur  or  of  physical  observation  had  not  quite  arrived  then. 
The  chnly  chatice  that  it  was  witnessed  would  be  if  some  old 
Indiaman  happened  to  be  passing  through  the  shadow  on  its 
outward  or  homeward  voyage.  'Another  ^ptpworthy  point  is  that 
in  the  same  month  there  was  a  transit  of  Mercury,  one  of  the 
longest  in  duration  of  the  .last  century..  But  not  a  single 
observation  of  it  seems  to  exist. .  ,     S.  J.  Johnson. 

Kelplasfa  Vicarage,  Bridpoit,  '  • 

1901,  Not.  39. 


CORKESPONPENCE. 

To  the  Editors  of  *  TJie  Observatory: 

Periodical  Comets  due  in  19Q2. 

Gbntlbmen, — 

Two  periodical  comets  are  due  to  return  in  1902,  both  of 
which  are  ccmnected  with  the  Qijime  of  Prof.  Swift,  though  not  as 
the  first  discoverer. 

One  of  them  was  discovered  by  Ten^pel  at  MarseiHes  on  the 
27th  of  November,  1869,  but  it&  periodipjty  was  not.  recognized 
until  after  its  re-discovery  by  Prof,  Swift  ou  the  1 1  th  of  August, 
1S80 ;  and,  as  the  period  is  about  5^  years  ixi  len^h,  an  unnoticed 
return  must  have  taken  place  in  the  apripg  of  1873,  when  its 
position  would  not  Jiave  been  favourable  tor  observation.  This 
waaalso  the  case  in.  i836y  when  the. comet  was  notfspen;  but  it 
wa»weU  observed,  though  an  extremely  faix^t' object,  in  the^iUtumn 
of  iSqi^  when  it  was  first  perceived  by  frof ,  Barnard  at  tiie  Lick 
Observatory  on  the  27  th  of  September,  and  passed  ^ts  perihelion 
on  the  9th  of  November.  It?  1897  iji. was.  again  unfavourably 
placed,  but  we  may  hope  it  will  be,  observed  a4)  the  next  return 
towards  the  end  of  1902^ 

A  very  interesting  comet  will  also  be  due  f^bout  the  same,  time, 
but  the  hope  of.  its  becoming  visible  is  by  no  means  strong.  It  was 
discovered  by  Prof.  Swift  on  the  20th  of  August,  1^95,  and 
calculated  to  have  a  period  of  somewhat  more  than  7  years,  Wliat 
renders  it  of  especial  interest  is  the  probability  that  it  is  identical 
with  a  comet  discovered  by  MessJer  at  Paris  on  Ju^e  14th,  1770, 
arid  calculated  by  texell  to  be  moving  in  an' elliptic  orbit,  with 
a  period  of  5^  years,  so  that  a  return  was  expaeted*  in  the 
winter  of  1775.  '^^^  predictioti  did  not  cotne  off,  and  the  subject 
of  it  was  in  consequence!  ctvlled  Lexeli's  lost  comet.  )  The  cause  of 
that  arhd  subsequent  farlin*es  to-  appear  was 'thati  the  comet  made 
several  dose  approaiehes  to  Jupiter,  whibh>  greatly  changed  its 
orbit,  particularly  in  1779.  If,  a»  Dn  Schulhof  thought,  the 
comet  detected  by  Prof,  Swift  in  1895  ^®  really  identical  with  the 
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long-lost  body,  and  its  period  is  now  7  years,  a  return  will  be  due, 
unaar  unfavourable  eirenmstances,  about  the  end  of  1902,  and 
another,  which  we  hope  will  be  more  favourable,  early  in  1910. 

Yours  faithfully, 
Blockheatb,  1901.  Dec.  2.  W.  T.  Ltkh. 

Anomalous  Occuliationk. 

GENTLBMlBlfr, — 

I  have  just  read  Professor  Davis's  letter  in  your  November 
number,  with  reference  to  occultations  of  stars  by  the  Moon. 

The  question  is,  wliat  will  happen  at  the  time  of  occultation  if  a 
star  is  really  double  ?  If,  when  the  first  component  is  occulted 
and  the  second  is  still  say  ^^  distant  from  the  limb,  very  obviously 
a  second  occultation  will  take  place  about  10  sees,  hiter.  But  if 
the  distance  is  only  one-tenth  of  5",  the  two  occultations  will  now 
be  only  about  i  second  apart,  and  so  on. 

This  is  no  theory  or  hypothesis — it  is  a  vera  causa.  And  it 
serves  to  explain  in  a  natural  manner  the  anomalous  occultations 
observed  by  Tebbutt  and  many  others.  Many  of  the  stars  actually 
so  observed  have  afterwards  been  found  to  be  double  stars. 

The  atmosphere  has  very  little  effect  on  oecnltations  as  far  as 
the  moment  of  disappearance  is  concerned.  I  have  observed  in  all 
states  of  definition.  Anomalous  occultations  occur  under  the  best 
circumstances  of  definition,  and  per  contra  instantaneous  disappear- 
ances under  the  very  worst,  as  when  the  Moon  is  near  the  horizon 
and  the  star-disc  swollen  to  some  ^^  or  io"  diameter. 

We  possess  a  valuable  means  of  detecting  those  very  close  double 
stars  which  are  in  the  Moon's  path  through  their  occultations. 
This  method  is  strongly  recommended  for  trial  to  observers  who 
possess  a  telescope  but  no  clock.  After  a  little  experience  of 
occultations  at  the  dark  limb,  the  observer  will  find  that  most 
disappearances  are  instantaneous  or  nearly  so,  but  that  some  are 
decidedly  not  instantaneous;  in  others,  again,  the  star  really  glides 
away,  sometimes  in  two  distinct  stages.  The  latter  cases  should 
be  cai^fiilly  recorded.  The  approximate  time  and  the  magnitude 
of  the  star  will  generally  serve  for  identification,  but  in  a  crowded 
field  the  positions  of  neighbouring  stars  by  alignment  should  be 
noted.  Yours  Ac., 

Ci^ofGoodHope»  R.  T.  A.  Innkb. 

1901,  Nov.  17. 

The  Equatorial  Markings  on  Jupiter. 

Gektlkmbv,-^ 

In  the  present  year  the  low  position  of  Jupiter  (23"^  S. 
Dec.)  has  naturally  acted  very  pi<ejudicially  upon  the  definition  of 
the  markings.  During  the  five  months  from  the  end  of  May  to 
the  end  of  October  I  obtained  observations  of  the  planet  on 
76  nights^  but  there  were  only  three  or  four  occasion?  when  the 
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image  was  really  good  and  sufficiently  »harp  and  steady  to  enable 

the  more  delicate  features  to.be  well  observed.     With  a  lo-inoh 

reflector,  power  312, 1  took  520  transit-times  of  various  spots, 

chiefly  of  the  dark  and  white  patches  alternating  on  the  northern 

edge  of   the  great  southern  equatorial  belt.     During  the  three 

preceding  years,  1898,   1899,  and  1900,  this  equatorial  current 

exhibited  a  mean  rate  of  9^  50*"  24%  or  6  seconds  less  than  the 

period  of  9**  50"  30'  on  which  System  1.  of  Mr.  Crommelin's 

ephemerides  is  based.    But  the  observations  of  the  present  year 

have  shown  that  a  considerable  retardation  has  taken  place,  for  the 

spots  have  been  running  nearly  level  with  the  ephemeris  times. 

As  examples,  I  give  the  individual  observations  of  a  white  spot 

situated  near  the  zero  meridian,  and  of  a  dark  spot  immediately 

following  it : — 

White  Spot.  Dark  Spot. 

Transit-  Longi-  Transit-  Longi- 

time.  tude.  time.  tude. 

1901.                       h     m  Q  b     m  Q 

May   28 14      6  vi  14    25  12*8 

June  17 12     15  354*5  12     50  15*8 

July    4 ...  12       5  14-6 

18   10      21  3*3  ID       34  11*2 

20 ...  II       49  12*8 

Aug.     I  8     58  4'o  9     15         14*4 

8  8       5         357-1  8     23  8-1 

10 9      24  1*2  9      42  12*2 

15  7     38  6*o  7  56  17-0 

20 ...  6  8  2o*5 

22 6     50  1-8  7  18  i8*8 

24  ..; 83  2*0  8  23  .      14*1 

Sept^    9 7     56  2*8  %  17      .  15*6 

14 ...  6  28  i8'o 

18  8     37  7*8 

II 5     3«  7*6  5     5*        20-4 

28 ...  5      7        .17*2 

Oct      7 5     18  3*4  5     37        »5'o 

30--. 4    3P  «•»  4     51         '3*9 

Thus  during  the  five  months  there  occurred  no  n^iterial 
changes  in  the  longitude  of  the  pair  of  markings  other  than  those 
introduced  by  errors  of  observation  and  by  minor  irregularities 
in  the  motions  of  the  objects.  During  the  period  alladed  Jto 
th^re  was  another  prominept  white  spot  in  long.  27^*4  (14  obs.) 
and  a  dark  spot  in  40^*2  (16  obs.).  The  whole  of  the  observations 
include  28  equatorial  spots,  but  the  materials  are  not  yet  reduced. 
Some  of  the  objects  have  exhibited  a  rotation-period  slightly 
exceeding  9*^  50*"  30*,  while  that  of  others  has  been  less, 
I  %1  bad  been  hoping  to  continue  these  observations  tl^rough 
November,  but  telescopic  work  has  rarely  been  possible,  owing 
either  to  fre<]uently  dense  fogs  accompanied  with  severe  hoar- 
frosts, or  to  gales  of  wind  with  rainy,  overcast  skies.  With  the 
naked  eye,  however,  I  have  had  two  interesting  views,  viz.,  one 
pf  Mercury,  shining  conspicuously  in  the  morning  twilight  of 
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November  I6,  and  another  <d  >  Venas^<  Jupiter,  and  Saikuvn 
near  togethieor  in  the  S.W.  sky  oh  the .  very :  ckar  evening  of 
November  1 7.  'Yours  faithfully^.    .•{ 

BishopBtonviBriBt^l,  W.  F.  DlNUniro,  . 

:     ■  •  .  ...•■..•  •'.''■' 

The  Council  of  the  Royal  Astronomical  Society, 

May  I  suggest  that  it  would  matppallv  assist  the  Fellows 
of  the  ttoyal  Astronomical  Society  in  voting  for  tte  Officers  a,nd 
Council  if  a  list  of  attendances  of  tKe.  Candidates  were  published) 
inasmuch  as  they  woi^ld  hence  gather  who  those  members  are.  wjio 
sufficiently  regard  their  interests  to  be  present  at  the  Coii^il 
Meetings.  I  *?»>  faithfully  yours, 

Forest  Lodge,  Maresfield,  Uckfield,   :  WiLLIAM  NOBLB. 

i9oi,DQe.  26. 

.,      ■  ■•  t 

Life  on  Mars, 

Gentlemen,—^  ' 

May  I  reply  through  your  pages  to  the  following  criticism 
of  my  elementary  Text-b<3ok  of  Astronomy  contained  in  your 
November  issue  ? 

Eeferring  to  my  lines,  "  it  is  an  abuse  of  language  to  say  that 
life  in  Mars  may  be  utterly  unlike  life  on  the  liirth ;  if  it  is  abso- 
lutely unlike  it  is  not  life,  whatever  else  it  may  be,"  it  is  objected 
that  this  is  mei^-e  play  upon  wprds  aiid  "  simply  depends  on  Mr. 
Comstock's  definition  of  '  life,'  which  is  by  no  means  a  necessary  and 
sufficient  one."  The  point  here  at  issne  is  one  of  logic  rather  than 
of  astronomy;  but  in  the  interest  of  sound  thinking  it  sbems  desir- 
able to  clear  the  matter  up,  and  I  therefore  reply  that  J  have  given 
no  definition  of  life,  but  have  contented  myself  with  stating  certain 
limitations  within  which,  it  appears  to  me,  any  satisfactory 
definition  of  that  much-debated  term  must  be  included.  But 
whether  the  reader  agrees  with  me  in  these  limitations  or  diss^ts 
ftom  them  Ik  a  m'Atter  of  completiB  iridifference  for  th6  pt^fesent 
purpose,  isi nee  the  proposition  ibdve  criticised  i6  not  ii^'  any  way 
dependent  tipon  thism,  but  is  based  solely  upo^  the  logical  principles 
to  be  observed  In  connection  mth  classiticatibn  and  dennitioh. 

The  kncient  rule  that  a  definition  sholild  bej^^r  gmui  it  differ- 
entiaip'  comma'nds  my  adhe^rence^  aiid  in  ^^eordarice  with'  it  oh^  is 
compelled  to  find  as  a  preliminary  lo  any  definiti6n6|  Hfe  sbifie 
quality  or  qiuilitie^  shared  by  all  objects  indiided  within'  its 
connotation.  But  the  stateineht  '*  life  in  Mars  maV  be  li^terly 
utilike  life  on  the  Jlarth"  is  in  express  terms  at  deniaj  of  the 
nec^i^sary  existjBnce  pf  such  qualities  ^nd  therefore  Precludes  the 
formation  of  any  f/mie^  which  shall  embrace  both  the  terrestrial 
and  extra-terrestriaJ  objects  under,  consideration.  I  must  thereof oi*e 
maintain  that  jt  is  ah  abuse  of  language  to  attempt  to  unite  under 
one  term  concepts  which,  by  hypothesis,  h^ve  no  element  in 
common.     It  is  to  be  understood,  however,  that  neither  here  nor 
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in  my  text  do  I  express  any  opinion  adverse  to  the  possible  exist- 
ence of  life  upon  Mars. 

I  embrace  the  opportunity  to  acknowledge  here,  what  the  plan 
and  scope  of  my  Text-book  did  not  permit,  that  the  argument  with 
regard  to  extra-terrestrial  life  there  given  is  not  original  with 
myself,  as  is  implied'  in  the  review,  but  is  adapted  from  Scheiner's 
brilliant  essay,  Die  BewohnharJceit  der  Welten^  "Himmel  und  Brde," 
vol.  iii.  p.  67  et  seq.  Yours  faithfully, 

ailadi8<yi,i90i,  Deo.  3.  GUOEGB  C.  CJoMSTOCK. 

The  Colour  of  Sirius  in  Ancient  Times. 

GSNTLBMEir, — 

This  note  is  merely  supplementary  to  what  has  been  written 
before  on  the  alleged  change  of  colour  of  Sirius  since  ancient 
times,  when  it  appears  to  have  been  of  a  reddish  hue.  The  first 
person  to  call  attention  to  this  was  Thomas  Barker,  of  Lyndon, 
Sutland,  in  the  Philosophical  Transactions  for  1760,  as  referred  to 
by  me  in  the  Observatory^  vol.  x.  p.  194,  and  afterwards  by  Prof. 
See  in  Astronomy  and  Astro^Physics,  vol.  xi.  p.  269.  Barnard, 
however,  admits  that  Hyginus  was  an  apparent  exception  to  this 
testimony  of  the  anpients,  because  he  u^s  the  expression  of  Sirius 
"  propter  flammae  candorem,"  but  he  gives  quotations  to  show  that 
"  candor  *'  may  signify  simply  brightness,  and  have  no  reference 
to  colour.  Prof.'  See  (Astronomy  and  Astro-Physics,  vol.  xi.  p.  374) 
takes  t[ie  same  view,  but  also  argues  that  little  weight  should  be 
attached  to  the  remarks  of  Hyginus,  as  not  being  the  result  of 
observation.  With  your  permission,  I  should  like  to  call  attention 
to  a  passage  of  Plautus,  which  seems  to  have  been  forgotten  in 
this  connectfon.  The  prologue  of  the  comedy  "  Eudpns  "  is  sup- 
posed to  be  spoken  by  Arcturus,  and  the  third  line  runs : — 

Ita  sura,  ut  videtis,  splendens  stella  Candida. 

No  one  ever  called  Arcturus  a  white  star ;  and  **  Candida '^  must 
be  intended  to  signify  ''bright,"  which  justifies  Hyginus  in 
applying  the  word  "candor"  to  Sirius,  although  the  evidence 
seems  strong  that  it  was  of  a  red  colour  in  his  time. 

Yours  faithfully, 

Blackheath,  1901,  Nov.  11.  W.  T.  LtWH. 

P^.  (Dec.  i3).--Since  the  above  was  written  I  have  .seen 
Prof.  Newcomb's  recent  work  '  The  Stars,  a  Study  of  the  Univ^se.' 
It  will  be  noticed  that  he  still  thinks  (p.  122)  it  improbable  that  a 
change  has  taken  plaice  in  the  coloar  of  Sirius.  within  historic 
times,  on  the  ground  that  the  acceptance  of  siich  "  woiiM  require 
much  stronger  proofs  than  'any  that  can  be  adduced  from  ancient 
wriiers,'*  remembering  not  only  the  vagueness  of  some  of '  their 
statements,  but  '^  the  possible  mistakes  or  misinterpretations  of 
the  copyists  who  reproduced  the  manuscripts."  Proof  is  perhaps 
iiot  within  cfar  reach,  but  ft'  seems  to  me  that  'Prof.  See's  very  full 
discussion  of  the  subject  does  make  it  probable  that  some  change 
has  taken  place,  and  the  above  quotation  from  Plautus  may  be 
considered  to  h^ve  some  bearing  upon  the  matter, — W»  T.  L, 
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OBSERVATORIES. 

Natal» — ^The  Report  from  this  Observatory  of  the  work  done 
during  1900  shows  little  difference  from  that  of  the  year  preceding. 
The  Junior  Assistant  has  resigned  his  post,  and  the  vacancy  has 
not  been  filled,  so  that  the  staff  consisted  of  Mr.  and  Mrs.  Nevill, 
and  Mr.  Hammond,  the  Meteorological  Assistant.  The  entire 
work  done  appears  to  be  the  keeping  of  meteorological  records  and 
the  distribution  of  time-signals.  Some  of  the  instruments  and 
apparatus  appear  to  require  repair  or  renewal ;  in  fact  the  Director 
states  that  the  equatorial  cannot  be  used  until  new  illuminating- 
lamps  and  batteries  are  supplied. 

The  following  reports  of  the  work  done  at  various  Continental 
Observatories  in  the  year  1900  have  been  abridged  from  the 
'  Vierteljahrsschrift  der  Astronomischen  Gesellschaft,'  1901, 
part  2. 

ABomrBi.  -4.  Abetti, — Comets  and  small  planets.  Longitude 
work. 

Bamb£B6.  Ernst  Hartwig. — ^The  4-inch  heliograph  has  been 
repaired.  From  May  to  August  Dr.  Clements  observed  the  Sun 
on  84  days,  on  44  of  which  it  was  free  from  spots,  and  took  37 
photos ;  but  from  August  to  December  it  was  observed  on  45  days 
only,  26  days  without  spots,  22  photos.  Photos  of  partial  eclipse, 
1900,  May  28,  were  also  taken.  Herr  Theile  used  the  large 
refractor  for  making  spectroscopic  observations  of  Nova  Persei. 
Great  attention  was  given  to  variable  stars,  844  comparisons 
being  made  on  1 53  nights.  The  variation  in  brightness  of  Eros 
was  also  well  watched,  as  was  that  of  Nova  Persei.     Meteorology. 

Bebun.  W,  Foerster, — With  transit-circle,  420  transits  and 
200  zenith-distances  were  obtained.  Herr  Knorre,  with  the 
9-incii,  made  parallax  observations.     Time  service. 

Bonk.  F,  Kustner. — The  Director  has  made  some  researches 
and  investigations  with  the  new  optical  and  photographic  refractor. 
The  optical  objective  is  14*2  inches,  and  will  easily  separate  a 
double  star  o"*5  distance,  and  shows  o"'3  elpngat^.  On  one 
occasion  ^  Ursae  Majoris  was  separated  with  power  680  (on  this  date 
the  Greenwich  observers  made  it  o"*3o).  The  photographic  objective 
of  ii*8  inches  gives  good  round  images.  The  usual  meridian 
work.    Variable  stars. 

Bbsslau.  J.  Franz. — The  revision  of  selenographical  co- 
or<!inates.of  150  bright  and  small  lunar  craters,  by  measuring  the 
Lick  plates,  was  carried  on  in  conjunction  with  Dr.  Bechenberg. 
Cometary  observations.  Latitude  observations  by  Talcott's 
method. 

Dubsblbobf.  Wilhelm  Luther. — :Thi8  Observatory  is  almost 
entirely  devoted  to  observing  small  planets. 
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Gekeya.  B.  GatUier. — The  observations  of  comets  and  small 
planets  have  been  pablished  in  the  AstranomiscJie  Nachrichten. 
The  total  eclipse,  1900,  May  28,  was  successfully  observed  by 
MM.  Pidoux  and  8chaer,  members  of  tlie  staff,  at  Meuerville 
(Algeria).     Mt^teorolof^y ;  testing  watches. 

GoTTiNGEN.  Wilhdm  ScJiur, — Observations  with  the  lai^e 
heliometer  of  70  Ophiuchi,  diameter  of  Bun,  parallax  of  Polaris 
and  61  Cygni.  Variation  of  brightness  of  Eros.  The  Bepsold 
heliometer  was  employed  by  Dr.  Ambronn  in  measuring  the  Sun's 
diameter,  diameter  of  Mercury  and  Venus,  and  some  wide  Strute 
doubles. 


PUBLICATIONS. 

PUBLIGATIONB   OF    THE    LiCK    ObSBEVATOBT,    VoL.    V.,    IQOI. — 

Beaders  of  the  Observatory  have  been  prepared  for  the  issue  of 
this  volume  by  several  references  in  our  Notes  and  by  the  short 
letter  of  Prof.  Hussey  in  No.  304.  The  title  "  Micronietrical 
Observations  of  the  Double  Stars  discovered  at  Poulkowa,  together 
with  the  Mean  Kesults  of  the  previous  Observations  of  those 
Stars,"  points  out  that  Prof.  Hussey  has  herein  done  for  the 
Otto-Struve  stars  what  Prof.  Burnham  at  Yerkes  did  recently  f pr 
the  Burnliaiii  double  stars.  That  is,  all  the  stars  are  arranged  in 
order  of  Kight  Ascension,  with  the  annual  means  of  previous 
observers  and  those  of  Prof.  Hussey  himself.  The  arrangement 
and  general  get-up  of  the  work  is  similar  to  that  of  the  Lick 
Volume  III.  and  of  the  Yerkes  Volume  I.,  and  is,  on  the  whole, 
perhaps,  the  best  possible  form,  allowing  as  it  does  for  diagrams 
and  copious  notes. 

We  have  felt,  and  all  interested  in  double-star  work  have  felt, 
that  this  method  of  taking  each  large  and  valuable  catalogue  by 
itself  is  the  only  cimnce  of  keeping  abreast  of  the  large  mass  of 
measures  and  of  ec^onomizing  the  labours  of  the  observers.  Prof. 
Hussey  goes  to  the  root  of  the  matter,  and  we  cannot  do  better 
than  quote  some  of  his  remarks,  in  the  hope  that  they  will  bear 
fruit : — 

During  the  past  thirty  years  the  field  of  investigation  has  been  enlarged  by 
the  discovery  of  nearly  four  thousand  double  stars.  These  include  many  rapid 
binaries,  and  on  this  account  they  have  given  the  subject  a  greater  interest,  so 
that  the  number  of  observers  has  materially  increased,  but  not  to  that  extent 
which  makes  it  easy  for  them  to  obtain  all  the  measures  desirable  of  pairs  now 
known.  The  literature  also  has  extensively  increased  and  is  scattered 
throughout  various  publications.  Hence  it  is  difficult  to  gather  whether  an 
individual  pair  is  or  is  not  in  need  of  measurement,  and  in  consequence  many 
redundant  measures  are  made  of  some  pairs  and  others  get  quite  neglected. 
In  view  of  these  circumstances  it  is  eminently  desirable  that  these  scattered 
measures  should  be  collected,  classified,  and  printed  in  a  form  convenient 
for  reference.  The  present  volumis  is  intended  as  a  contribution  in  this 
direction. 

Prof.  Hussey  commenced  this  work  in  1898,  The  Poulkowa 
Catalogue  of  double  stars  was  published  in  1843,  and  really  con- 
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nsted  of  two  classes  of  stars,  vjk.,  close  pairs  and  those  between 
32"  and  2'  of  arc,  and  liaturaHy  the  present  work  is  devoted  ex- 
clusivelj  to  the  close  pairs.  In  the  various  revised  lists  which 
afterwaids  appeared,  some  stars  in  the  original  catalogues  were 
neglected,  either  because  the  distance  was  too  great,  or  they  were 
identical  wit^  the  Struve  pairs,  or  were  thought  to  be  single.  AH 
these  neglected  pairs  have  received  attention  by  Prof.  Hussey, 
and  the  weight  of  evidence  goes  to  show  that  ^^  pairs  are  really 
single,  viz.:  OS  8,  10,  25,  27,  39,  60,  83,  89,  97,  99,  102,  no, 
124,  135,  138,  169,  178,  246,  247,  248,  251,  254,  264,  28$,  ^^^, 

342,  358,  364.  365»  429*  471.  474»  and  491  ;  while  new  com- 
panions have  been  found  to  OS  190,  247,  283,  361,  and  476. 

There  is,  in  connection  with  tlie  measures  of  Otto  Struve,  a 
tough  problem  which  Pr^f .  Hussey  has  had  to  face.  Every  double- 
star  observer  knows  that  Otto  Struve  made  elaborate  experiments 
with  artificial  double  stars,  from  which  he  found  that  his  measures 
were  subject  to  large  systematic  errors  or  personal  equation 
vaiyiug  with  the  position-angle  and  distance.  He  also  compared 
his  measures  of  double  stars  directly  with  those  made  by  other 
observers,  and  found  similar  results.  But  all  computers  who 
have  had  to  deal  with  the  measures  have  found  that  sometimes 
the  corrected  and  sometimes  the  uncorrected  measures  are  closer 
to  the  mean  values,  that  correcting  the  measures  merely  throws 
them  to  the  same  distance  on  the  other  side  of  the  curve,  and  so 
on.  In  the  end  Prof.  Hussey  has  printed  both  the  actual  and 
corrected  measures,  leaving  it  to  the  computer  to  make  his  choice, 
and  we  cannot  see  how  he  could  do  otherwise.  For  those  who 
have  npt  looked  at  these  errors  we  may.  mention  that  they  some- 
times rbach  10**  and  11°. 

The  work  is  wonderfully  free  from  misprints,  the  few  there  are 
being  very  obvious  and  will  occasion  no  inconvenience.  On  page  126 
the  last  measure  should  be  320°'8,  not  302^*8 ;  on  page  144 
evidently  1899*75  should  read  189875;  on  page  127  the  figure 
for  02  288  (which,  by  the  way,  is  undoubtedly  binary)  is  printed 
wrong  way  up,  but  is  easily  rectified  by  writing  0°  and  180°  for 
96°  and  270°  respectively.  The  mere  fact  of  dragging  in  these 
slips  to  show  Prof.  Hussey  that  his  work  has  been  carefully  read 
is  sufficient  testimony  to  the  great  care  he  has  bestowed  upon  it. 
Indeed  a  volume  of  this  kind,  to  be  of  use,  must  be  undertaken  by 
one  whose  heart  is  ip  his  work,  who  is  himself  a  skilled  observer, 
and  has  an  intuitive  perception  of  what  is  or  is  not  a  reliable 
observation.  By  producing  a  work  worthy  of  the  high  traditions 
of  the  Lick  Publications,  Prof.  Hussey  has  shown  himself  possessed 
of  all  these  qualities,and  we  heartily  congratulate  him  on  his  success. 


NOTES. 


MiNOtt  Planet  Notes.  —  An  interesting  planet,  to  which  a 
letter  has  not  yet  been  assigned,  was  discovered  by  photography 
at  Arequipa  on  August  14  by  Mr.  Stewart.      It  was   then  in 
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%.  Dec.  6i  J^.     A*  aeries  of  positiona  werd  secured;  from  which  VtoL 
Newcoiub  aud  Miss  WmioCk  have  deduced  the  following  elements: — 

Perihelion  passage  ..      1901  Oct,  9. 
'     w  .....'... 301°  if)' 

.  Si   ''•,,'  -'"    ^s  43 

t    : ....'      18    38 

'  •> :......:.    860"' 

Perihelion  distance . .'     1^603' 
f    Aphelion  distance  ..•    3*541 

"  e 0*3768 

■  «.    ■   '  .'  ■  '  • 

The   interesting   feature    is    tlie   very   large   eccehtricjty,   the 

greateist  known  auidng  the  planets ;  it  is  quite  comparable  with 

that  of  i^ome  of  the  short-peripd  come|;s,  the  angle  0  in  the  case  of 

Eolni^^s  Comet  being  24^  17'.. 

Another  plat^t,  1114,  wa^. discovered  by  WoU'  at  Heidelberg  on 
Oecembeir  16.  A,  C,  D.  C. 


Some  STABTi^ma  Msx^BS.^BeporLs  have  come  to  hand  of 
sev«^  remorkable  objects  of  i^his  class,, seen  during  Decen^ber. 
On  Wednesday,  the  4tb,  aboi^t  twt^nty  minutes  to  six  in  tl^e 
tiveuing,  a  metqor  was .  seen  by  observ(^rs  in  different  paints  of,  the 
country — Margate,, Salisbury,  Portsmouth,  Birmingham,  andol^byr 
places — to  pass  from  near  Vega. to  o  tJygni  and  beyond,  which  was 
so  brilliant  as  to  light  up  Vhe  scene  wUit  the  hriyhtness  of  dayUglu^ 
as  one  observer  says*  It  left  a  track  45°  or  50°  long,  which  en- 
dured for  several  seconds.  Also,  it  was  stated  in  a  daily  paper  of 
December  10,  that  in  the  c^irjy  hours  pf  .the  previous  mprxdpg  a 
brilliant  meteor  was  seen  from  J>over  in  tl^  south-west  sky,  ^hlch 
appeared  as  a  large  ball  of  light  with  a  luminous  tail,  and  shot 
through  space  with  enormous  velocity,  faLling  into  the  s^a  with  a 
high  splash.        '  . 

ThjB  Obbits  ojr  Binaex  SYSTBMS.-r--The  study  of  clgse  binaries, 

whethei;  by  meani?  of  the  spectroscope  or  by  photometric  m^etliods, 

is  most  interesting  and  pregnant  with  possibihtie».      If  Pj'ofessor 

Campbell's  estimate  is  correct,  we  are  confronted  with  the  fact 

^hat  at  least  one  star  in  every  five  or  sii^  is  a  spectroscopic  binary. 

Mr.  A.  W.  Eoberts,  of .  Lovedale  has  not  pnly  made  extensive 

Pliotometrio  observations  of  variables,,  but  has  inyi^stigated  methods 

^f  deducing  the  orbits  and , other. circun^stanqes  froiju  such  ohserva- 

^ons  ;  and  consequently,  he.  is  in  a  position  to  form  a  fair  opinion 

^4*  our  present  knowledge  of  the  subject..    This  makep  his  remarks 

Nature  (Sept.  12)  peculiarly  interesting.     Of  the  many  problems 

connection  with  these  circumstaoices  he  considers  two  of  especial 

^^uportance,  as  bearitig  directly  on  their  evolution^t.  e.,  the  mean 

^  ensity,  sind  the  form  of  the  two  components.   ?  Professor  Bussell 

nda,  from  an  investigatipn  qf  seveateen  out  oJE  the  twenty-two 

Igol  variables,  a  mean  density  of  0*19,  the  density  of  water  being 
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taken  as  unity.  While  Mr.  Roberts  deduces  from  a  discussion  of 
four  southern  Algol  variables  a  mean  density  0*187,  ^^'^  a  later 
discussion  of  all  the  eight  southern  Algol  variables  the  value  0*176. 
The  practical  accordance  of  these  results  may  be  fortuitous ;  but 
it  is  more  probable  they  indicate  the  truth  of  the  conclusion  that 
the  average  density  of  close  binary  stars  is  one-sixth  that  of  water. 
Mr.  Roberts  considers  that  any  investigation  of  the  form  of  the 
two  components  should  deal  first  of  all  with  the  five  Algol  variables, 
which  revolve  in  contact.    These  five  are : — 

■ 

Name.  Period.  Max.             Min. 

d     h     m    .  s     .    mag.   .       .  mag. 

V  Puppis  .......  I    10  54  27  4*1  47-4*9 

V  GarinsB i     1590  7*9  8-6-87 

SH  Centauri     ....  o  14  32     7  7*4  r8-7*85 

|3Lyr8B      12  21  46  58  3*4  3*9-4*5 

U  Pegasi o     8  59  51  93  r^~9'9 

The  figure  of  ft  Lyraa  has  been  considered  by  Mr.  Myers  {AMtro- 
phys:  Journal^  vol.  vii.),  where  he  shows  that  each  star  forming  the 
system  is  not  a  sphere,  but  an  ellipsoid  of  revolution.  The  amount 
of  flattening  is  found  to  be  0*2  in  both  stars.  Dealing  wdth 
XJ  Pegasi  in  the  same  manner  (vol.  viii.),  he  finds  distinct  evidence 
of  ellipsoidal  figures  in  both  components. 

Mr.  Roberts  himself,  in  vol.  xiii.,  gives  similar  results  for 
V  Puppis.  He  now  finds  that  the  stars  of  \  Carin®  have  separated, 
but  that  there  is  not  unmistakable  evidence  for  ellipsoidal  figure. 
In  the  case,  however,  of  RR  Centauri,  a  twin  system  to  V  Puppis, 
the  curve  indicates  without  doubt  a  considerable  ellipsoidal  form 
of  both  stars. 

Henoe  he  concludes  that  from  V  Puppis  on  the  one  hand,  a 
dumb-bell  system  speeding  round  in  35  hours,  to  the  twin  stars  of 
Castor,  completing  their  great  round  in  1000  years,  we  have  a 
regular  chain  of  sequences  in  distance.  The  links  of  this  chain 
are  made  evident  by  observation  as  well  as  by  theory.  It  is  not 
unreasonable,  therefore,  that  the  present  tretid  of  astrophysical 
reseai^ch  should  be  in  the  direction  of  discovering  more  fully  and 
certainly  the  difierent  stages  of  evolution  and  development  in  the 
architecture  of  the  heavens. 


The  Wbathbe  in  Novbmbbe  and  December. — Although  subject 
to  frequent  and  sudden  alternations  of  temperature,  November  was 
cold  upon  the  whole,  the  mean  temperature  for  the  month  being  2^ 
below  its  average.  The  highest  temperature  in  the  month  occurred 
on  the  I  ith,and  was  S4***8,  and  the  lowest,  six  days  later,  was  20°*6, 
a  temperature  lower  than  any  recorded  at  the  Royal  Observatory  in 
November  during  the  past  it  years.  The  lowest  temperature  on 
record  for  the  month,  in  the  60  years  1 841-1900,  viz.  i8°*3,  oc- 
curred on  November  28,  1890.  The  month's  rainfall  was  only 
0*67  inch,  and  the  sunshine  amounted  to  46  hours,  the  sunless 
days  having  been  16  in  number.    In  December  the  weather  was 
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generally  mild  till  the  13th,  cold  till  the  27th,  and  mild  again  at 
the  end  of  the  month.  The  highest  temperature  was  $$^'2  on  the 
7th,  the  lowest  24^*8  on  the  17th,  and  the  mean  39^*0.  Sunshine 
was  recorded  during  37  hours,  being  about  15  per  cent,  of  the 
possible  amount,  and  the  rainfall  amounted  to  about  3  inches. 


A  New  Catalogue  of  Vabiable  Stabs. — A  Committee  of  the 
Astronomische  Gesellschaft,  consisting  of  Messrs.  Duner,  Hart  wig, 
Miiller,  and  Oudemans,  have  undertaken  the  preparation  of  a 
Catalogue  of  Variable  Stars.  They  request  observers  who  have  a 
considerable  unprinted  series  of  observations,  which  would  be 
useful  in  the  correction  of  elements,  to  publish  them  at  once  or  to 
communicate  them  to  Prof.  Q-.  Miiller,  Potsdam  Observatory. 
The  Committee  will  also  undertake  the  definitive  notation  of 
newly-discovered  variables  as  soon  as  their  light-fluctuations  are 
certainly  ascertained.  They  will  shortly  publish  a  list  of  variables 
discovered  in  recent  years  which  are  unnamed. 


Bulletin  No.  11  of  the  Lick  Observatory  contains  a  useful 
set  of  measures  of  194  double  stars  made  with  the  36-inch  and 
12-inch  refractors  by  E.  G-.  Aitken  in  the  years  1900  and  1901. 
Perhaps  the  most  interesting  just  now  are  the  measures  of 
-^  Equulei,  and  it  is  satisfactory  to  find  that  so  far  the  measures 
at  Lick  and  G-reenwich  are  in  close  agreement.  There  are  a  few 
printer's  errors  easily  rectified,  e.g.  t  G-eminorura  is  /3  1009,  not 
j3  1007,  and  the  three  first  measures  of  /3  612  are  for  1900,  but  in 
the  case  of  2  2556  the  year  is  uncertain. 

The  next  Meeting  of  the  Eoyal  Astronomical  Society  will  be  on 
Friday,  January  10 ;  of  the  British  Astronomical  Association  on 
January  29.  

From  an  Oxford  Note-Book. 

The  Eoyal  Society  Anniversary  Dinner  on  Nov.  30  was  not 
quite  so  well  attended  as  usual,  but  some  excellent  speeches  were 
made,  especially  that  of  the  President.  I  have  often  commented 
on  the  Times  report  of  these  occasions,  that  the  really  important 
speeches  (those  of  the  President  and  Medallists,  for  instance)  were 
condensed  to  a  few  lines  only,  while  a  few  commonplaces,  uttered 
by  some  politician,  were  given  at  full  length.  On  the  present 
occasion,  however,  the  President's  speech  was  well  reported.  The 
cynical  may  say  that  this  was  merely  because  there  was  no  Cabinet 
Minister  present  to  distract  the  reporter's  attention ;  but  we  may 
hope  th&t  he  was  influenced  by  higher  motives,  and  recognized  a 
really  first-rate  speech  when  he  heard  it.  The  Bishop  of  London, 
however,  said  things  which  the  Times  has  not  put  in.  There  was 
a  beautiful  parable  about  Science  being  like  a  Well :  I  think  it  was 
the  Well  of  Bethlehem ;   and  anyway  it  was  the  Well  David 
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thought  of  when  fighting  and  very  thirsty,  and  the  mere  thought 
of  a  drink  from  it  refreshed  him.  And  so,  the  Bishop  said,  the 
clergy,  fighting  the  battle  of  life,  thought  of  a  refreshing  draught 
from  the  Well  of  Science :  they  had  not  often  time  to  do  more 
than  think  of  it,  he  said,  "  although  I  will  say,"  he  added,  *'  that 
we  poor,  hard-working  parsons,  we  drink  when  we  can!"  This 
was  applauded  about  as  vigorously  as  anything  said  at  the  dinner  ; 
and  yet  it  is  not  in  the  Times  report  at  all :  nor  is  anything  said 
about  the  Bishop's  immediate  assertion  that  he  was  a  teetotaller 
and  a  non-smoker,  nor  of  how  he  ostentatiously  drunk  t^ie  toast 
he  had  proposed  in  coffee.  But  as  the  Times  has  reported 
the  President  so  well,  we  must,  I  suppose,  forgive  these  minor 
omissions. 


The  "  Sensational  Eevelations  "  of  the  Reflector  at  the  Terkes 
Observatory  still  continue.  I  don't  remember  ever  seeing  any- 
thing so  strikingly  beautiful  as  the  picture  of  the  Andromeda 
nebula  in  the  last  number  of  the  Astrophysical  Journal,  The 
other  pictures  are,  perhaps,  quite  as  good,  but  I  should  pick  out 
this  one  as  really  astounding ;  and  I  have  reason  to  know  that 
others  far  better  qualified  to  judge  are  of  much  the  same  opinion. 
And  the  motion  of  the  nebula  round  Nova  Persei — so  clearly 
demonstrated !  Dr.  Max  Wolf  has  added  an  important  contribu- 
tion, finding  that  the  motion  will  actually  accord  with  an  explo- 
sion at  Nova  Persei  on  the  right  date,  within  a  few  days  natural 
margin.  We  can  scarcely,  as  yet,  appreciate  the  full  force  of  these 
things  ;  we  must  wait,  as  before  remarked,  to  get  our  breath  again. 
Meanwhile  it  is  excellent  news  of  another  kind  that  a  bigger 
reflector  is  contemplated.  The  Director  of  the  Terkes  Observa- 
tory is  modestly  enquiring,  by  circular  letter,  whether  the  form 
suggested*  is  the  best,  or  whether  any  other  form  of  telescope  is 
more  likely  to  advance  the  true  interests  of  Astronomy.  When 
such  a  question  is  asked  in  such  a  way  it  deserves  full  considera- 
tion before  reply ;  but,  speaking  for  myself,  the  reply  I  should 
have  written  by  return  of  post  (and  may  very  possibly  send 
ultimately  for  that  matter)  would  have  been  to  the  effect  that 
those  who  are  doing  such  work  as  that  of  which  we  have  recently 
bad  specimens  are  better  without  any  advice.  The  best  interests 
of  astronomy  are  perfectly  safe  in  their  hands. 

Wh  take  some  comfort  in  the  thought  that  the  Reflector,  which 
is  now  doing  such  good  work  in  America,  is  English-born.  JSn 
revanche,  it  may  be  remarked  that  a  native  American  instrument 
is  beginning  to  do  excellent  work  in  England.  I  have  recently 
had  the  pleasure  of  seeing  the  working  of  the  Durham  Almu- 
cantar,  and  came  away  with  feelings  of  envy  and  admiration. 
Prof.  Sampson  has  now  got  his  printing  chronograph  (also 
American-born,  and  due  to  Prof.  Hough  of  Chicago) ;  and  the 
complete  equipment  promises  to  be  as  near  perfection  as  the  heart 
of  an  observer  could  desire.      The  surprising  thing  about   the 
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Almucantar  is  that  obvious  difficulties  yield  one  after  the  other  in 
a  most  pleasing  way  ;  for  instance,  the  important  difficulty  of 
wind.  One  might  think  that  a  floating  instrument  would  be 
affected  by  the  wind  in  spite  of  all  one  could  do;  but  Prof. 
Sampson  has  built  an  experimental  wind-screen  attached  to  the 
trough  in  which  the  instrument  floats  ;  and  although  a  gale  was 
blowing  when  I  was  there,  I  found  it  quite  possible  to  make 
observations,  though  they  were  probably  not  good.  But  the  wind- 
screen was  only  a  trial  one,  and  is  to  be  extended  in  a  manner 
which  will  probably  remove  any  appreciable  effect. 

A  GOOD  suggestion  was  made  the  other  day,  by  Mr.  C.  V.  Boys, 
about  the  marking  of  periodicals  on  the  back.  When  a  volume  is 
made  up  of  (say)  twelve  separate  parts,  it  is  a  great  convenience 
to  have  the  numbers  i  to  12  on  tlie  hacks  oi  the  separate  parts, 
so  that  the  completeness  of  the  volume  can  be  recognized  on  the 
shelf,  or  a  particular  number  selected  without  takmg  down  the 
others.  But  sometimes  the  separate  parts  are  too  thin  to  admit  of 
lettering  on  the  back.  In  that  case,  said  Mr.  Boys,  why  not  have 
a  diagonal  line  across  the  back  of  the  volume?  i.e.,  a  set  of  marks 
(of  any  kind  so  long  as  they  were  conspicuous)  occupying  a 
progressive  series  of  places  on  the  backs  of  the  parts.  1  com- 
mend the  suggestion,  in  the  first  place  (following  the  lead  of 
Charity  in  beginning  at  home),  to  the  Editors  of  this  Magazine, 
and  to  those  of  the  Monthly  Notices. 


Some  answers  to  examination  questions  : — 

Find  the  focus  of  the  small  telescope.  This  is  done  by  placing  two  very 
minute  threads  (obtained  from  spiders  reared  expressly  for  this  pjifpose)  at 
ri^ht  angles  to  each  other  across  the  bottom  of  tlie  tube.  Where  the  two 
thi*eads  cross  is  the  focus. 

(Of  a  total  eclipse.)  Birds  go  to  roost  and  cattle  behave  as  if  night  was 
approaching,  and  you  yourself  feels  it.  .  .  .  The  corona  can  be  seen,  and 
this  is  the  chief  object  that  astronomers  scour  the  country  at  times  of  ap- 
proaching eclipse  to  study. 

With  reference  as  to  how  the  spectroscope  does  split  up  or  analyze  light,  1 
have  not  time  to  explain  ;  and  as  the  question  does  not  ask  nie  to,  I  take  it  you 
do  not  require  it. 

In  summer  the  position  of  the  Earth  as  regards  the  Sun  is  such  that,  although 
be  is  180  million  of  miles  further  off  than  in  winter     .     .     . 

At  the  Equator,  every  time  the  celestial  globe  rotates  an  entirely  different 
set  of  stars  are  seen  above  the  plane  of  the  horizon. 

The  Horizon  is  the  point  where  the  horizontal  line  cuts  the  Prime  Vertical 
at  right  angles. 


In  the  Reports  of  the  Seismological  Committee  to  the  British 
Association  Prof.  Milne  has  drawn  attention  to  the  fact  that 
earthquakes  are  more  numerous  when  the  poles  of  the  Earth,  in 
their  complex  movements  which  go  by  the  name  of  **  Variation  of 
Latitude,"   are   moving  with  greater  velocity  than  usual.      The 
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evidence  which  it  has  been  possible  to  accumulate  up  to  ther 
present  is  only  meagre,  and  the  connection  of  these  phenomena  is 
only,  therefore,  a  suggestion  as  yet ;  but  it  is  a  most  interesting 
suggestion,  and  appeals  to  one's  sense  of  the  fitness  of  things. 
The  "  wabbling  "  or  *'  wobbling  "  of  the  pole  (I  never  quite  know 
how  to  spell  that  word)  must  set  up  strains  in  the  Earth  which 
might  result  in  earthquakes — cracklings  of  the  strained  surface  : 
and  I  suppose  the  strains  would  be  greatest  when  the  motion  is 
greatest  ?     This  possibly  wants  more  careful  investigation. 

Some  time  back,  when  ]\Iauritiu8  was  a  centre  of  attention  owing 
to  the  approaching  eclipse,  an  odd  advertisement  from  a  Mauritius 
])aper  was  sent  me  and  printed  in  these  Notes.  Its  appearance 
seems  to  have  suggested  to  a  friendly  correspondent  that  more  of 
the  same  kind  might  be  appreciated ;  and  he  has  sent  the  following. 
But  the  astronomy,  which  was  meagre  enough  in  the  other, 
has  entirely  evaporated  from  this,  and  I  print  it  apologetically. 
It  is  the  unusual  boast  in  the  last  sentence  which  seems  to 
give  it  a  claim  to  consideration  : — 

OUZBER   KhODABACCUS. 

Since  March  1885,  Mr.  Ouzeer  KhodabaccuB,  the  well-known  Mahomedan 
priest,  has  been  authorized  by  Government  to  attend  patients  by  means  of  oral 
and  written  prayers. 

Before  obtaining  the  authorization,  he  had  previously,  for  a  period  of  about 
twelve  years,  waited  upon  many  patients  condemned  and  given  over  by  Medical 
practitioners,  and  succeeded  in  saving  their  life,  only  by  means  of  prayers. 

The  numerous  testimonials  emanating  from  those  who  have  recovered  as 
above,  or  simply  witnessed  some  of  those  cures  appeared  in  the  Mercantile 
Recoi'd  <f'  Comvwrcial  Gazette  of  the  14th  November  1887,  and  they  speak 
volume  Ouzeer  Khodabaocus  has  not  thought  it  advisable  to  ask  for  fresh  onea 
from  those  cured  since. 

For  forty  years  past,  he  daily  reported  himself  (and  still  does  so)  to  Fort 
William,  and  there  prays  to  G-od  that  he  may  avert  enemies  from  Her  Majesty 
the  Queen's  possession  and  extend  them  the  new  glorious  conquests. 

Since  1847  he  is  in  Mauritius  and  has  never  been  tried  before  any  Court  of 
Justice. 

6  Poudriere  and  Magon  (West)  Streets,  Port  Louis. 


At  the  last  moment  I  add  a  note  of  admiration  for  Prof. 
Kapteyn's  brilliant  suggestion  with  regard  to  Nova  Persei  in 
Astr.  Nadir.  No.  3756.  He  points  out  that  the  velocity  with 
which  the  nebula  is  apparently  expanding  will  be  the  same  as  that 
of  light  if  the  parallax  be  not  greater  than  o"'oi  ;  and  he  suggests 
that  the  expansion  is  not  that  of  actual  matter,  but  merely  that 
of  the  boundary  which  the  light  has  reached  in  the  months  sub- 
seciuent  to  the  flaring  up,  bnfcjre  being  reflected  back  to  us.  If  an 
explosion  takes  place  in  a  hilly  country,  we  hear  the  echoes  from 
more  and  more  distant  hills  in  the  order  of  distance,  and  we  are 
now  perhaps  seeing  the  light  echoes  of  the  flare  up  of  last  February. 
The  hypothesis  fits  the  known  facts  with  a  striking  completeness 
so  far,  and  adds  another  sensation  to  the  many  which  the  star  has 
ah-eady  afforded. 
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iMBETING  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  1902  January  10. 

Dr.  J.  W.  L.  Glaishee,  M.A.,  F.E.S.,  President,  in  the  Chair. 

Secretaries :  F.  W.  Dyson,  M.A.,  F.R.S.,  and 
E.  T.  Whittakee,  M.A. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr,  Whittaker,  76  presents  have  been  received  since  the  last 
Meeting.  Of  these  the  following  call  for  special  notice : — First,  a 
medallion  in  Wedgwood  ware  of  Sir  "Wm.  Herschel,  presented  by 
Sir  W.  J.  Herschel.  This  is  a  modem  copy  taken  from  the  mould 
which  was  made  by  Flaxman  during  Sir  Wm.  HerscheFs  lifetime. 
The  existence  of  this  mould  was  not  known  until  quite  recently, 
when  it  was  discovered  by  Sir  W.  J.  Herschel,  and  this  copy  was 
taken  from  it.  Then  there  is  a  copy  of  a  portrait  of  G-alileo  (from 
an  original  at  Florence)  which  has  been  presented  by  Sir  W. 
Huggins.  We  have  also  received  volume  viii.  of  the  Italian 
National  Edition  of  the  Works  of  Galileo,  presented  by  the 
Italian  Government ;  and  also  a  further  batch  of  enlarged  charts 
of  the  Astrographic  Chart  of  the  sky,  from  Paris. 

Tlie  President,  I  think  we  ought  to  pass  a  special  vote  of 
thanks  to  Sir  W.  Herschel  and  Dr.  Huggins  for  their  presents. 

Mr,  WJdttaker,  reading  a  paper  on  "  Periodic  Orbits,''  said  that 
the  paper  was  concerned  with  two  theorems  relating  to  the  periodic 
solutions  of  the  differential  equations  of  Dynamics.  These  solutions 
were  first  brought  into  notice  by  Dr.  G.  W.  Hill,  who,  about  the 
year  1 879, published  the  beginning  of  a  new  lunar  theory,  based  on  a 
consideration  of  periodic  orbits.  The  subject  had  since  been  deve- 
loped by  M.  Poincare  and  Prof.  G.  H.  Darwin.  'In  this  paper  those 
periodic  orbits  were  considered  which  could  be  described  by  a  body 
moving  under  the  influence  of  any  number  of  Newtonian  centres  of 

YOL.  XXY.  H 


7^  Proceedings  at  Meeting  of  [No.  315. 

force  and  attracted  by  them  according  to  the  inverse  square  of  the 
distance.  The  method  adopted  was  practically  that  of  selecting, 
from  the  aggregate  of  all  closed  curves,  those  which  were  solutions 
of  the  differential  equations,  and  so  differed  from  that  generally 
adopted  hitherto,  which  was  to  select  from  the  aggregate  of 
solutions  of  the  differential  equations  those  which  were  closed 
curves.  This  departure  was  connected  with  the  plan  adopted  of 
defining  the  orbits  by  the  principle  of  least  actioDj,  instead  of  by 
the  differential  equations  themselves. 

The  first  theorem  was  that  if  in  the  plane  in  which  the  motion 
took  place  two  closed  curves  could  be  found  enclosing  each  other, 
and  such  that  a  certain  function  of  position  was  negative  at  all 
points  of  the  inner  curve,  and  positive  at  all  points  of  the  outer 
curve,  then  a  periodic  orbit  existed  in  the  ring-shaped  region  between 
the  two  curves.  This  result  might  be  regarded  as  an  analogue  in 
the  theory  of  periodic  orbits  of  those  theorems  in  the  theory  of 
equations  which  furnish  the  position  of  the  roots  of  the  equation  by 
criteria  depending  on  the  sign  of  various  expressions.  The  second 
theorem  was  that  the  integral  of  a  certain  function  of  position,  when 
the  integration  was  extended  over  the  interior  of  any  periodic  orbit, 
was  equal  to  the  number  of  centres  of  force  enclosed  by  the  orbit, 
diminished  by  two.  This  might  be  regarded  as  in  some  ways 
analogous  to  the  well-known  theorem  of  Cauchy  in  the  Theory 
of  Functions,  which  furnished  the  number  of  zeros  of  a  function  in 
the  interior  of  a  contour  by  means  of  an  integral  taken  round  the 
contour. 

Prof,  Turner,  Is  the  quantity,  whose  sign  was  discussed  in  the 
first  theorem,  zero  along  the  periodic  orbit  ? 

Mr,  WhittaJcer,  Yes  ;  in  fact,  from  its  vanishing  the  differen- 
tial equations  of  motion  of  the  body  can  be  deduced.  But  of 
course  it  is  easier  to  find  whether  a  given  quantity  is  positive  or 
negative  at  a  given  point  than  to  find  the  exact  point  at  which 
it  vanishes. 

Prof.  Turner,  I  feel  bound  to  say  that  I  am  not  competent  to 
criticize  or  to  offer  any  comments  upon  this  paper,  but  it  is  of  a 
kind  of  which  we  have  had  very  few  in  recent  years  at  this  Society. 
It  is  a  branch  of  astronomy  which  has  been  making  rapid  strides 
in  the  hands  of  Dr.  Q-.  W.  Hill  and  M.  Poincare,  and  it  is  a 
pleasant  thing  to  have  these  advances  explained  to  us  by  one  of 
our  Secretaries  who  is  himself  responsible  for  some  of  them. 

The  President,  I  was  just  going  to  say  something  like  what 
Prof.  Turner  has  said,  namely,  that  I  am  glad  Mr.  Whittaker  has 
brought  this  before  us  so  that  it  will  appear  in  our  Monthly 
Notices  instead  of  in  a  purely  mathematical  periodical.  I  should 
like  to  ask  him  whether  this  system  is  easier  than  others  for 
arithmetical  computation  or  whether  the  interest  of  this  paper  is 
purely  theoretical* 

Mr,  Whittaker,  The  second  theorem  that  I  wrote  on  the  board 
actually  does  tell  us  the  region  in  which  the  periodic  orbits  exist. 
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I  did  not,  as  a  matter  of  fact,  make  any  numerical  calculation. 
The  interest  is  not  so  much  to  calculate  the  orbits  as  to  know 
'Whether  there  are  orbits,  that  is  to  say,  what  is  the  general  nature 
<of  the  solutions  rather  than  what  the  solution  is. 

Prof,  Turner  then  read  a  paper  by  Major  S.  O.  Burrard,  on 
'^^  The  attraction  of  the  Himalaya  Mountains  upon  the  Plumb-line 
in  India."  Major  Burrard,  the  Superintendent  of  the  Indian 
Trigonometrical  Survey  in  India,  sent  this  paper  a  short  time  ago 
through  me,  presumably  because  I  had  the  pleasure  of  meeting 
him  on  the  occasion  of  the  eclipse  of  1898.  He  was  the  Boyal 
Engineer  officer  in  charge  of  the  camp  which  the  Astronomer 
Royal  and  I  occupied  at  Sahdol,  and  very  comfortable  Major 
3urrard  made  us  in  every  way.     The  paper  begins  as  follows : — 

In  a  paper  read  in  1895  before  the  Boyal  Society  the  late  General  Walker 
advocated  the  employment  of  "groups"  of  astronomical  stations  for  the  purpose 
of  eliminating  the  enects  of  local  attraction  at  a  central  station.  In  the  same 
paper  he  explained  the  preponderance  of  northerly  deflections  that  prevails 
throughout  India  by  the  hypothesis  that  local  attraction  is  producing  a  southerly 
deflection  at  Kalianpur,  the  station  of  reference  of  the  Indian  Survey.  In  1871 
Archdeacon  Pratt  nad  come  to  the  same  conclusion ;  in  his  "  Figure  of  the 
Earth  **  he  argues  that  an  excess  of  density  77iust  exist  near  Kalianpur,  for  "  the 
•deflection  at  Kalianpur,"  he  writes,  "  is  considerably  south."  Shortly  after  the 
issue  of  General  Walker's  paper  in  1896,  Sir  David  GilFs  work  on  "The 
Geodetic  Survey,  of  South  Africa "  was  published,  in  which  the  adoption  of 
■**  groups  "  of  astronomical  stations  was  strongly  recommended.  In  consequence 
of  the  opinions  expressed  by  these  eminent  writers,  and  in  full  accord  with  their 
views,  we  decided  in  1898  to  determine  the  actual  effect  of  local  attraction  at 
Kalianpur  by  means  of  a  complete  ''group." 

By  the  spring  of  1899  astronomical  observations  for  both  latitude  and 
azimuth  had  been  taken  at  Kalianpur,  and  at  eight  adjacent  stations,  four  being 
situated  at  an  average  distance  of  nine  miles  and  four  at  an  average  distance  of 
thirty-five  miles  from  Kalianpur.  A  discussion  of  the  results  of  the  observations 
showed  that  local  attraction  vraa  causing  a  northerly  deflection  at  Kalianpur. 
This  unexpected  issue  created  a  dilemma;  either  General  Walker  had  been 
mistaken  in  advocating  "  groups,"  or  his  assumption  of  a  southerly  deflection 
«t  Kalianpur  had  been  lAcorrect. 

Then  Major  Burrard  discloses  two  remarkable  facts  : 

First,  that  two-thirds  of  the  southerly  deflections  observed  in  India  are 
situated  within  a  narrow  zone,  running  from  east  to  west  between  the  parallels 
of  24°  and  26°  approximately.  Secondly,  that  large  northerly  deflections 
prevail  from  east  to  west  between  the  parallels  of  24°  and  18°  approxi- 
mately. 

Major  Burrard  has  spent  a  good  deal  of  time  in  seeing  if  this 
can  be  explained  by  a  deficiency  of  matter  represented  by  the 
Indian  Ocean ;  but  the  attraction  of  the  ocean  had  been  found  by 
longitude  observations  to  be  practically  zero,  and  Major  Burrard 
remarks  that  it  cannot  be  assumed  that  the  ocean  has  an  effect  in 
one  direction  when  it  is  known  that  it  has  no  effect  in  another 
•direction.  Major  BuiTard  comes  to  the  conclusion  that  there  is 
in  the  middle  of  India  a  submerged  backbone  of  mountain,  which 
is  shown  in  a  diagram  accompanying  the  paper  and  is  now  on 
the  screen.     He  considers  that  the  chain  of  mountains  follows 

h2 
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the  contour  of  the  Himalayas,  striking  north  in  the  west  of  India. 
It  is  a  very  important  matter  which  Major  Buri-ard  hrings  be- 
fore the  Society  in  this  paper.  It  is  a  summary  of  a  large 
number  of  details  which  are  supplied  by  the  Survey  of  India 
Department,  but  these  would  not  have  come  to  the  knowledge  of 
the  Society  unless  Major  Burrard  had  been  good  enough  to  send 
us  an  account  of  his  work. 

Mr,  Knobel.  Does  Major  Burrard  give  any  indication  as  to  the 
geological  conditions  of  the  land? 

Prof.  Tu)mer.  No,  I  do  not  think  he  says  anything  about 
that. 

Bev.  E,  Ledger.  .By  a  "  submerged  mountain  "  does  he  mean  a 
submerged  stratum  of  great  density  ? 

Prof  Turner,     He  says  : 

There  appears,  therefore,  to  be  some  hidden  cause  which  is  tending  to  reduce 
the  northerly  deflections  at  northern  stations  and  to  increase  the  northerly 
deflections  at  southern  stations  ;  and  I  hare  been  led  to  infer  the  existence  of 
an  underground  chain  of  excessive  density  that  crosses  Central  India  for  looo 
miles,  and  which  underUea  Balasore,  Mandla,  Bhopal,  and  Jodhpore. 

I  think  that  is  all  he  says  as  regards  that.  I  omitted  one  point, 
and  that  is  the  position  of  this  underground  chain  is  to  be  tested 
by  pendulum  observations,  which  is  a  desirable  thing  in  itself.  I 
do  not  think  anything  more  about  the  nature  of  the  chain  is  said 
in  the  paper. 

Mr,  Dyson  showed  on  the  screen  two  pictures  of  the  nebulosity 
round  Nova  Persei  taken  at  the  Terkes  Observatory.  He  re- 
marked that  Mr.  Kitchey  had  kindly  sent  slides  of  his  remarkable 
photographs,  and  although  Fellows  had  doubtless  seen  the  re- 
productions in  the  Astrophysical  Journal,  so  much  more  was 
shown  on  the  slides,  he  was  sure  they  would  be  glad  to  see  them. 
The  mirror  with  which  they  were  taken  bad  a  focal  length  of 
93  inches,  and  was  used  with  an  aperture  of  22  inches.  The  first 
photograph  was  taken  on  Sept.  20th,  and  the  second  on  Dec.  nth. 
The  great  changes  which  have  taken  place  in  the  nebula  between 
these  dates  is  readily  seen. 

The  President.  As  Miss  Gierke  is  present  this  evening,  I  will 
take  the  opportunity  to  ask  her  if  she  will  make  any  remarks  on 
the  subject  of  Nova  Persei. 

Miss  Clerke  remarked  that  it  had  been  perhaps  too  hastily 
assumed  that  the  nebulosity  round  Nova  Persei  waited  to  become 
visible  until  subjected  to  long  photographic  exposures.  The  first 
adequate  experiments  showed  it;  how  long  it  had  been  there 
unrevealed  we  had  no  means  of  knowing.  Prof.  Kapteyn's  and 
Mr.  Wilson's  theory  of  its  being  a  pre-existing  dark  formation 
momentarily  lit.  up  by  a  light- wave  progressing  onward  from  the 
star  at  its  maximum,  was  extremely  interesting  as  a  speculation  ; 
but  its  felicities  of  explanation  were  counterbalanced  by  staggering 
objections. 

Mr.  Newall.      It  seems  to  me  that  the  suggestion  made   by 
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Prof.  Kapteyn  is  of  great  iaterest  and  ingenuity.  It  may  not  be 
familiar  to  all  the  Fellows,  and  perhaps  I  may  attempt  to  indicate 
it.  His  idea  is  that  the  light  which  emanated  from  the  Nova  and 
reached  us  in  February  was  also  spreading  in  other  directions 
from  the  Nova :  for  instance,  it  travelled  in  the  direction  of  this 
point  (screen) ;  part  of  it  was  reflected  from  matter  already  exist- 
ing there,  and  in  consequence  of  its  distance  from  the  Nova,  such 
light  only  reached  us  some  six  months  later,  in  August.  This 
may  account  for  the  nebulosity  so  well  seen  in  Mr.  Eitchey's 
photographs.  The  motion  observed  to  have  taken  place  between 
August  and  November  is  from  a  certain  point  here  to  a  certain 
point  there  (screen) ;  and  taking  into  account  the  fact  that  no 
remarkable  parallax  has  been  discovered  for  the  star  by  direct 
observation,  it  seems  that  the  distance  of  this  nebulosity  from  us, 
if  it  is  in  any  way  connected  with  the  Nova,  or  with  the  outburst 
of  the  Nova,  must  be  also  very  great,  and  consequently  any  change 
observed  in  the  position  of  it  must  involve  very  rapid  movement. 
Kapteyn  finds  that  the  movement  actually  observed  might  be  that 
due  to  the  velocity  of  light  if  the  parallax  of  the  star  was  only 
o"'oi.  It  is  an  interesting  point  to  note  that  he  has  probably 
deduced  this  parallax  from  the  actual  observed  motion ;  but  if  we 
deduce  it  from  the  angular  distance  of  the  nebulosity  from  the 
Nova  itself,  it  gives  us  the  same  result ;  that  is,  the  present  motion 
of  the  nebulosity  as  observed  between  August  and  November  is 
«ach  as  would  lead  us  to  imagine  that  the  light  had  originated 
from  the  Nova  at  its  outburst.  The  actual  motion  indicated  on 
the  slides  is  very  obvious  if  you  compare  the  position  of  the  cusp, 
for  instance,  with  reference  to  the  stars  round  about  it  in  the  two 
photographs.  Kapteyn's  suggestion,  then,  is  that  a  certain  wave 
front  emanated  from  the  Nova  at  the  outburst  and  spread  out, 
followed  by  light  in  the  succeeding  months,  vvhilst  the  Nova  was 
bright.  We  may  limit  our  consideration  to  light  that  is  included 
between  two  wave  fronts,  viz.,  one  which  emanated  at  the  out- 
burst, and  the  other  at  a  later  date — let  us  say  a  couple  of  months 
lat-er.  That  spreads  from  the  Nova,  as  a  shell  containing  the 
energy  of  light.  I  take  it  that  Kapteyn's  idea  presupposes  the 
existence  of  nebulous  matter  in  that  part  of  space  before  the 
outburst  of  the  Nova,  and  his  view  is  that  it  became  visible  in 
consequence  of  light  reflected  from  it  as  the  shell  passed  it  in 
expanding.  He  puts  forth  the  idea  that  the  light  is  probably 
reflected,  in  rather  a  vague  way,  and  his  account  would  lead  us  to 
believe  that  he  is  dealing  mainly  with  the  idea  of  a  shell  passing 
outwards  with  the  velocity  of  light  rather  than  with  the  mode  in 
which  the  nebulosity  becomes  visible.  Some  twenty  years  ago, 
Siemens  made  experiments  (in  connection  with  his  regenerative 
theory  of  the  Sun's  heat),  which  showed  that  the  passage  of  sun- 
light through  rarified  gases  produced  dissociation ;  and  it  seems  to 
me  quite  a  possible  explanation  of  the  luminosity  round  the  Nova, 
to  imagine  that  when  this  shell  of  light  from  the  Nova  passes 
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through  space  which  is  already  occupied  by  gases  that  would  pro- 
duce  nebula  and  would  be  called  nebula  if  we  could  see  them,  then 
the  energy  of  light  produces  dissociation  and  puts  the  gases  into  a 
state  which,  when  the  light  has  passed  by,  leaves  them  ready  to* 
combine  again  with  the  evolution  of  light.  There  are  a  number  of 
experiments  showing  that  phosphorescence  is  produced  by  electHcal 
energy  passing  through  rarified  gases ;  but  in  the  Nova  nebula  we- 
have  the  case  of  luminosity,  which  may  possibly  be  explained  by 
assuming  that  intense  starlight  in  passing  through  gases  in  space 
produces  similar  dissociation,  and  on  the  reversion  of  the  gases  to> 
their'  original  state,  luminosity  may  be  emitt^ed.  The  difficulty 
that  immediately  occurs  to  one  is  that  luminosity  produced  in  this, 
way  depends  upon  the  absorption  of  energy  from  the  shell  which 
is  expanding  outwards,  and  this  means  that  the  energy  which  is 
left  to  go  on,  as  light,  is  diminished  very  considerably.  Miss  Clerke- 
has  caUed  attention  to  the  idea  that  the  next  few  months  will  show 
us  how  far  this  luminosity  will  continue  in  anything  like  the^ 
degree  of  brightness  which  it  now  has,  or  had  in  August.  It  seems 
already  to  be  fainter,  as  Miss  Gierke  has  said.  Supposing  that  it 
grows  fainter  more  quickly  than  one  would  anticipate  in  the 
diminution  arising  from  the  simple  spreading  out  of  the  shell,  then 
this  might  possibly  be  taken  as  an  indication  that  this  luminosity 
is  produced  more  by  some  secondary  action  than  by  direct  reflec- 
tion from  nebular  matter.  The  suggestion  made  by  Sir  Norman 
Lockyer  in  this  matter  is  also  interesting,  viz.,  that  when  we  are- 
dealing  with  collisions  of  groups  of  meteorites,  we  may  get,  as  it 
were,  interference-effects  which  may  give  rise  to  the  appearance- 
of  very  great  velocity. 

,  Prof.  Turner.  I  should  like  to  express  my  interest  in  Prof. 
Kapteyn's  suggestion.  I  do  not  know  how  far  he  alone  is  to  be^ 
given  credit  for  the  suggestion.  If  we  take  the  suggestion  in  a 
general  way  as  mentioned  by  Mr.  Newall,  that  is  to  say,  that 
something  is  propagated  with  the  velocity  of  light  in  all  directions, 
I  think  we  must  remember  the  claims,  for  instance,  of  Prof.  Max 
Wolf,  who,  a  week  or  so  before  Prof.  Kapteyn's  paper  appeared,, 
suggested  that  some  electrical  disturbance  is  the  probable  explana- 
tion, and  mentioned  also  the  parallax  o"oi2  it  would  lead  to,  and 
also  showed,  what  Mr.  Newall  has  emphasized,  that  the  actual 
motion  of  small  parts  of  nebulosity  from  one  photograph  to  the 
other  agrees  with  the  motion  from  the  nucleus  up  to  where  they 
now  are.  1  have  also  learned  that  in  this  week's  Nature  there  is  a 
suggestion  by  Mr.  "Wilson  of  the  same  kind ;  but  for  my  own  part 
it  seems  to  me  that  Prof.  Kapteyn's  suggestion  has  the  merit  of 
being  the  first  absolutely  simple  one,  the  travelling  of  illumination 
without  any  hypothesis  about  electricity  or  anything  else.  I  quite 
recognize  the  difficulties  of  supposing  the  illumination  can  travel 
so  far  without  dying  out  altogether,  as  Miss  Gierke  says.  In  a 
conversation  I  had  with  her  just  before  the  meeting,  I  replied  to- 
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her  thus :  "  Would  you  not  have  to  suppose  that,  in  any  ca^e^ 
Even  taking  an  electrical  disturbance  travelling  out  as  suggested,  is 
it  not  equally  difficult  to  miderstand  why  that  should  not  die  out 
when  the  law  of  spread  is  the  same  in  both  cases  ?  "  * 

Capi.  Noble.  I  should  like  to  ask  whether  Prof.  Turner  does 
not  think  that  if  light-expansion  took  place  in  a  radial  direction 
the  external  nebula  would  not  be  more  symmetrical.  In  the 
photograph  w^e.  saw  on  the  screen  there  was  an  irregular  loop. 
Why  should  the  light  show  as  one  little  patch  ? 

2%«  Astronomer  Royal.  I  was  going  to.  mention  the  same 
difficulty  which  occurs  to  me  in  this  explanation,  and  that  is,  that 
we  have  a  complex  structure  in  the  nebula  which  is  maintained 
at  the  different  epochs.  I  do  not  think  any  explanation  has  beea 
suggested  why  this  particular  form  should  exist..  There  is  one 
form  iu  particular— a  sort  of  forked  tongue  to  the  right  of  the 
centre  of  the  picture — that  preserves  its  shape,  but  is  translated 
amongst  the  stars.  'thQ  photo£;raphs  seem  to  show  that  we  are 
not  dealing  with  a  uniform  shell.  Fhotqgraphs  have  also  been 
obtained  at  Greenwich  which  support  this  view.  Mr.  Dyson  has 
taken  much  pains  in  trying  to  get  photographs  with  the  reflector, 
and  they  show  that  this  form'  has  been  spreading  over  many 
indnths,  showing  these  details. 

Rev.  E,  Ledger.  If  the  light  is  going  further  and  further  from 
the  star  in  a  spherical  shell  of  a  certain  thickness,  and  there  is  a  wisp 
of  nebulosity,  would  not  the  illumination  appear  to  travel  along  that 
wisp  although  the  shell  was  expanding  ?  Just  before  the  meeting 
I  mentioned  it  to  Mr.  Maunder,  and  also  that  point  which  the 
Astronomer  Boyal  has  referred  to.  So  far  as  I  remember. 
Prof.  Max  Wolf  mentioned  that  he  had  measured  two  condensa- 
tions, one  of  which  was  moving  at  such  a  rate  that  it  would'  teike 
it' back  to  the  star  by  last  February;  and  that  the  other  oxie, 
which  was  moving  more  slowly,  would  have  carried  it  back  by  a 
date  in  November.  I  think  the  star-  itself  would  be  about  nine 
thousand  times  the  brightness  of  the  Sun. 

Miss  ClerJce,     5600  times  brighter  than  the  Sun, 

Rev.  E.  Ledger,    With  what  parallax? 

Miss  ClerJce.     A  hundredth  of  a  second. 

Mr.  Crommelin.  According  to  the  results  which  have  appeared, 
there  is  a  transverse  motion  as  well.  It  looks  more  hke  a  whirl- 
pool motion.    That  might  be  explained  by  supposing  the  nebulosity 

*  [After  the  Meeting  I  made  the  following  rough  calculation,  which  seems  to 
^ow  that  the  faintness  of  the  illumination  is  not  prohibitive.  Lieht  takes 
8  minutes  to  reach  the  Moon  from  the  Sun,  8  months  to  reach  the  nebula  from 
^ova  Fersei.  Taking  the  original  flare-up  t^  be  5000  times  the  brightness  of 
our  Sun,  the  illumination  of  the  nebula  should  be  to  that  of  the  Moon  as  5000 
to  (30X24x60)'.  The  Moon  could  be  photographed  with  Mr.  Bitchey's 
instrument  in  (say)  0**003.  Hence  the  nebula,  if  of  the  same  albedo  as  the 
Moon,  in  o'*oo3X(3oX24X6o)'^-r5ooo  =  20  minutes  say.  The  actual  ex- 
posures required  thus  seem  reasonable  on  Kapteyn's  hypothesis. — ^H.  H.  T.] 
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not  to  lie  in  one  plane,  but  to  have  a  twisted  helical  structure, 
80  that  portions  which  seemed  to  be  equally  distant  from  the  Nova 
are  not  so  in  space. 

Rev,  E.  Ledger,  I  think  Prof.  Seeliger  has  said,  in  the  last 
number  of  the  AmU  Nach.^  that  he  made  some  calculations  as 
to  the  iUtmiination  of  nebulosity  by  starlight.  I  believe  he 
came  to  the  conclusion  that  at  the  distance  at  which  the  outer 
part  of  the  nebulosity  would  be  there  would  be  sufficient  light  to 
produce  an  impression  on  the  photographic  plate.  * 

The  President,  We  can  certainly  thank  Mr.  Ritchey  for  these 
photographs,  which  are  not  only  interesting  in  themselves  but 
have  given  rise  to  a  most  interestiag  discussion. 

Mr,  Lewis  then  read  a  paper  on  the  binary  star  S  1639,  68  ComsB 
Berenicis.  He  explained  that,  although  some  double  stars  had 
been  observed  for  a  period  of  70  years  and  had  during  that  period 
passed  over  a  comparatively  large  distance,  it  was  difficult  to  tell 
whether  the  motion  was  due  to  proper  motion  or  to  orbital  motion. 
In  the  present  instance  a  straight  line  represented  the  observa- 
tions very  well  from  1830  to  1888  if  direction  only  was  considered ; 
but  when  the  motion  along  this  line  was  analyzed  it  proved  to  be 
quicker  and  quicker  as  the  stars  approached  each  other,  thus 
indicating  orbital  motion.  He  then  showed  that  recent  observa- 
tions had  beeu  properly  located  in  the  first  quadrant.  The  period 
was  about  180  years. 

Mr,  Lewis  then  explained  on  the  blackboard  how,  in  such  cases 
as  I  Equulei,  difficulty  was  experienced  in  determining  the  period, 
although  the  stars  had  been  under  observation  intermittently 
during  several  revolutions.  We  wanted  in  the  present  instance 
continuous  measures  extending  over  a  period  of  five  years. 

Prof.  Turner,  May  I  ask  Mr.  Newall  if  he  thinks  spectroscopic 
observations  in  the  line  of  sight  would  contribute  to  the  elucida- 
tion of  this  matter? 

Mr,  Newall  said  that  Prof.  Campbell  was  engaged  in  making 
such  observations. 

The  President,  The  Society  will  thank  Mr.  Lewis  not  only  for 
the  actual  paper  he  has  given  us,  but  for  the  interesting  account 
he  has  given  of  the  difficulties  inherent  in  certain  classes  of  binary 
stars. 

Mr,  Dyson  then  read  a  paper  by  Mr,  Bobinson,  "  On  the  Com^ 
parison  of  Photographic  and  Visual  Magnitudes  of  Nova  Persei."  ' 

A  paper  by  Mr,  Stanley  Williams,  on  the  period  and  light-curve 
of  the  Variable  Star  T  Lyr®,  was  then  read.  The  author  stated 
that  this  star  was  supposed  to  be  variable  with  a  period  of  42  days, 
or  of  half  that  period,  or  it  had  been  thought  that  the  period 
^might  be  about  twice  that,  namely  86  days.  Mr.  Williams 
had  thought  it  was  42  days,  and  he  made  observations  in  the 
year  1891  for  the  purpose  of  settling,  this  question,  and  from 
these  he  found  a  period  altogether  different;  that  is,  the  star 
is  quite  a  short-period  variable.     Dr.  Hartwig,  of  Potsdam,  about 
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the  same  time  was  making  observations  of  the  same  stac»  and 
obtained  the  same  result. 

Prof.  Turner.  It  may  not  be  out  of  place,  although  not  directly 
-connected  with  this  paper,  to  remind  observers  of  variable  stars 
that  the  present  is  especially  an  important  epoch  for  publishing 
observations  which  have  not  yet  been  published,  because  a  catalogue 
of  new  variable  stars  is  in  preparation  by  a  committee  of  the 
Astronomische  Gesellschaft,  and  it  is  important  that  all  materials 
should  be  used  in  preparing  that  catalogue.  In  the  Ipst  number 
of  the  Astronomical  Journal  there  is  a  paragraph  asking  observers 
to  communicate  recent  obsnrvations  to  Dr.  Miiller,  of  Potsdam. 

The  following  papers  were  announced  and  partly  read  : — 

Major  S,  G.  Burrard.  "  The  Attraction  of  the  Himalaya 
JMountains  upon  the  Flumb-Line  in  India." 

A,  Stanley  Williams.  "The  Period  and  Light-Curve  of  the 
Variable  Star  6685  T  Lyra)." 

Thomas  Lewis.     "  S  1639  Comee  Berenicis." 

W.  H.  Robinson.  "  Comparison  of  the  Photographic  and  Visual 
^ISiagnitude  of  the  New  Star  in  Perseus." 

Royal  Observatory,  Grreenwich.  "  Observations  of  Occultations 
of  Stars  by  the  Moon  and  of  Phenomena  of  Jupiter's  Satellites 
naade  in  the  Tear  1901." 

Royal  Observatory^  Greenwich,  '*  Observations  of  the  Satellite 
-of  Neptune  from  Photographs  taken  in  1 899-1 900." 

E.  T.  WhittaTcer.     '*  On  Periodic  Orbits." 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

Ashion  Charles  Allen,  34  Kensington  Palace  Mansions,  De  Vere 
•<Tardens,  W. 

John  Hind  Bell,  Nautical  Almanac  Office,  3  Verulam  Buildings, 
-Oray's  Inn,  W.C. 

Walter  Ernest  Besley  (H.M.  Civil  Service),  75  The  Chase,  Clap- 
ham  Common,  S.W. 

James  Henry  Booth,  P.E.G.S.,  32  Sunny  Eoad,  Southport. 

Arthur  Thomas  Cooper,  A.M.In8t.E.E.,  Bivemook,  De  Montford 
Island,  Beading. 

Joseph  Alfred  Hardcastle,  38  Eaton  Square,  S.W. 

Charles  Sumner  Howe,  Ph.D.,  Professor  of  Astronomy,  Case 
Observatory,  Cleveland,  Ohio,  U.S.A. 

William  Gylby  Hutchinson,  Bock  Lodge,  Boker,  Sunderland. 

G.  F.  Johns,  Perth  Observatory,  Western  Australia. 

James  William  Lowber,  M.A.,  Sc.D.,  Ph.D.,  LL.D.,  F.B.G.S., 
F.B.Met.Soc.,  113  East  i8th  Street,  Austin,  Texas,  U.S.A. 

H.  Krauss  Nield,  Thorold  Grove,  Sale,  Cheshire. 

Capt.  Michael  Joseph  C Sullivan,  66  Fern  Grove,  Hartingtoii 
Boad,  Sefton  Park,  Liverpool. 
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Charles  Tallent  Spencer,  A.MJnst.C.E.,  La  Quinta,  Ljon  SoacU 
Harrow. 

B&v^  Charles  LftJceman  Tweedale,  M.A.,  The  Vicarage,  Weston^ 
near  Otley. 

^  •  - 

The  following  Candidates  were  proposed  for  election  as  Fellows- 
of  the  Society : — 

J.  W,  A  Child,  Vernham,,  Merton  Eoad,  Wimbledon  (proposed 
by  Col.  Mark  wick). 

J,  Comas  Sola  S,  Felipe,  29  S.  Gervasio,  Barcelona,  Spain  (pro- 
posed by  A.  Stanley  Williams). 

Bev.  J.  IT.  Haslam,  M.A.,  Vicar  of  St.  Saviour's,  Denmark 
Park,  S.E.  (proposed  by  D*  G-.  Simpson). 

Joseph  Lunt,  B.Sc,  F.I.C,  Royal  Observatory,  Cape,  of  Good 
Hope  (proposed  by  Sir  D.  Gill). 

Joges  Chondra  Honj,  M.A.,  Professor  of  Physical  Science,. 
Cuttack,  India  (proposed  by  M.  Chandra  Ghosh). 


THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

The  second  ordinary  Meeting  of  thQ  twelfth  Session  of  the  Associa- 
tion was  held  at  Sion  JDollege,,  on  Wednesday,  the  18th  December,, 
1 90 1,  Mr,  O,  M,  SeabroJce^  FresidBnt,  in  the  Chair. 

Mr,  Alexander  Smith  contributed  a  supplementary  paper  on 
*'  Nova  Persei,"  giving  the  result  of  50  exposures  which  we  had 
made  on  the  star,  ranging  from  2**  10™  down  to  5™,  and  extending 
over  the  period  from  March  20  to  November  14.  In  the  March 
photograph  the  aureola  was  absent,  though  there  were  faint  indica- 
tions of  a  darkening  towards  the  centre.  -  By  August  16  the 
aureola  had  become  conspicuous,  and  it  had  remained  so  ever  since* 
There  had  been  a  gradual  increase  in  the  breadth  of  the  aureola 
in  its  relation  to  the  diameter  of  the  central  image  of  the  star. 
In  other  words,  as  the  central  image  had  decreased  in  size  the 
aureola  had  not  decreased  correspondingly.  This  led  him  to  the 
theory  that,  if  the  central  star  disappeared,  the  rays  which  iiow 
produced  the  aureola  would  give  rise  to  an  image  having  the- 
appearance  of  a  planetary  nebula.  This  theory  appeared  to  receive^ 
some  support  from  the  visual  observations  of  Prof.  Barnard,  who 
found,  when  using  the  Lick  refractor,  that  the  focus  of  planetary 
nebulsB  lay  beyond  that  of  ordinary  stars. 

M.  Antoniadi  described  eight  of  his  drawings  giving  the  recent 
appearances  of  the  planets  Venus,  Mars,  Jupiter,  and  Saturn  in 
1 90 1.  The  most  interesting  facts  in  connection  with  Mars  during^ 
the  last  apparition  of  the  planet  were  the  faint  half-tones  of  the 
Northern  Hemisphere,  and  the  remarkable  doubling  of  the  Cere- 
bus  and  Styx,     l^he  Red  Spot  of  Jupiter,  whose  drift  in  longitude- 
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was  so  striking  during  these  last  years,  has  remained  almost 
stationary  since  October  1900,  when  its  longitude  was  45°.  A. 
most  abnormal  swelling  of  the  South  Tropical  Belt  was  seen 
invading  the  south  temperate  zone  last  summer ;  it  began  to  be 
visible  very  early  in  the  apparition,  but  was  especially  conspicuous 
in  September,  when  its  intensity  almost  equalled  that  of  the 
Great  Belt.  Saturn  did  not  offer  any  striking  peculiarities  this 
year.  The  drawing  of  Venus  was  taken  with  the  9|-inch  Cooke 
English  equatorial  of  Mr.  Chatwood's  observatory,  at  Worsley, 
Manchester. 

The  President  said  it  had  not  been  possible  to  have  M.  Anton  i- 
adi's  diagrams  photographed  in  time,  so  that  lantern -slides  might 
be  prepared  foi>  the  Meeting ;  but  he  hoped  that  at  a  later  date 
they  might  be  thrown  upon  the  screen.  He  asked  if  M.  Antoniadi 
had  anything  to  say  on  the  "aureola  "  round  the  Nova, 

M.  Antoniadi  said  that  the  nature  of  the  "  aureola  "  had  been 
so  very  thoroughly  investigated  by  Prof.  Max  Wolf,  of  Heidelr 
berg,  that  he  had  nothing  to  add  to  what  was  already  known  on 
the  subject.  The  valuable  experiments  of  Mr.  Alexander  Smith 
confirmed,  he  thought,  very  conclusively,  Prof.  Wolfs  statements* 

Some  discussion  ensued  concerning  the  aureola,  and  particularly. 
as  to  the  verification  of  the  light  from  the  two  aureolas  of  the 
Nova,  producing  respectively  the  bands  in  the  spectrum-photo- 
graphs. 

Mr,  C.  Thwaites  asked  what  was  the  cause  of  the  curious  cutting 
in  half  of  the  aureola.  An  ordinary  object-glass,  if  cut  in  haUV 
gave  a  circular  image.     Why  should  the  cone  be  cut  in  half  ? 

Tlie  President  said  if  they  took  a  circular  object-glass,  bringing 
the  rays  of  light  from  a  star  to  a  point,  they  had  a  cone  of  rays 
coming  practically  to  a  point ;  but  if  they  took  half  that  object- 
glass,  they  would  have  only  half  a  cone  of  rays,  and  any  section 
of  that  half  cone  was  a  semicircle. 

M,  Antoniadi  explained,  by  a  diagram  on  the  blackboard,  \\o^\ 
through  the  action  of  the  flint,  the  rays  of  high  refrangibility 
giving  rise  to  the  "  aureola  '*  have  their  focus  farther  from  the 
object-glass  than  the  plate,  and  how,  by  stopping  one-half  the 
aperture,  a  semicircular  *'  aureola  "  round  a  circular-star  image  is 
obtained.  In  that  case  the  semicircular  "  aureola  "  is  the  section 
by  the  plate  of  a  half-cone  at  right-angles  to  the  optical  axis,  while 
the  half-cone  of  ordinary  rays,  having  its  apex  on  the  plate,  gives 
rise  to  a  small  circular  dot.  The  discussion  was  continued  by  the 
President,  and  Messrs.  Holmes,  Ellis,  and  Maw. 

In  apap«r  on  "  A  Dark  Spot  in  Jupiter's  South  Temperate  Zone, 
1 90 1,"  Mr.  W.  F.  Denniiig  said  that  among  the  more  prominent 
features  exhibited  by  Jupiter  during  the  opposition  of  1901,  one 
of  the  most  interesting  was  a  dark  irregular  spot  situated  in  the 
80uth  temperate  zone,  and  in  approximately  the  same  latitude  as 
the  Great  Bed  Spot.  It  seemed  to  have  been  first  observed  by 
Mr.  Scriven  Bolton  in  the  middle  of  May.     The  apparition  was 
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significant  in  connection  with  the  theory  of  recurrent  disturbances 
on  Jupiter. 

27ie  Rev.  T.  E,  R,  Phillips  inquired  whether  this  spot  was  not 
the  same  as  the  one  shown  on  M.  Antoniadi's  drawings  just 
exhibited. 

A  paper  on  "  Photography  with  a  Small  Telescope  "  was  con- 
tributed by  Mr,  John  Grigg,  of  Thames,  New  Zealand,  and  two 
photographs  of  the  Great  Comet,  by  Mr.  Grigg,  were  thrown  upon 
the  screen.  The  comet  was  in  Orion,  near  the  belt.  The  photo- 
graphs showed  the  dark  rift  in  the  principal  tail,  also  the  remark- 
able long,  faint,  lateral  tail.  [il/r.  Geo.  Bruford,  who  had  just 
returned  from  Australia,  described  the  appearance  of  the  comet, 
and  referred  to  the  gradual  closing  up  of  the  tails,  which  had  at 
first  been  wide  apart.] 

Notes  on  a  brilliant  fireball  of  December  4  were  presented  by 
Mr.  Walter  E.  Besley  and  Mr,  W.  C.  Tetley,  after  which  a  paper 
on  the  "  Apparent  Thinning-out  of  the  Stars,'*  contributed  by 
Mr.  J,  E.  Gore,  was  read.  The  writer  referred  to  the  table  given 
by  Mr.  G.  J.  Bums  in  the  July  number  of  the  Journal,  showing 
all  stars  brighter  than  the  sixth  photometric  magnitude,  with  the 
^*  indicated  density  "  for  each  magnitude,  and  said  that  to  extend 
this  to  the  seventh  photometric  magnitude,  he  (Mr.  Gore)  had 
made  a  careful  enumeration  of  all  stars  from  6*0  to  6*99  in  the 
Harvard  Photometric  Durchmusteimng,  recently  published.  As 
Mr.  Bums  said,  "  the  fact  that  the  indicated  density  is  always 
less  than  unity  can  hardly  be  due  to  any  other  cause  than  actual 
thinning-out  of  the  stars  as  the  distance  from  us  increases,"  and 
tended  to  show,  as  he  (Mr.  Gore)  had  always  contended,  that  our 
visible  universe  is  finite  in  extent.  His  views  on  the  subject  were 
strongly  supported  by  Dr.  Roberts's  photographs. 

In  a  further  paper  on  the  same  subject,  Mr.  G.  J.  Burns  tabu- 
lated the  values  of  the  thinning-out  index  for  magnitudes  2  to  15, 
distinguishing  those  obtained  by  photographic  methods,  and  said 
that  a  glance  at  the  table  showed  how  steadily  the  thinning-out 
index  diminished  as  we  went  down  the  table.  If  the  numbers 
were  plotted  on  squared  paper,  it  would  be  seen  that  the  indices 
were  grouped  round  a  line  which  would,  if  produced,  cut  the  axis 
of  magnitude  at  about  20.  This  signified  that  if  the  stars  below 
the  15th  magnitude  thin  out  at  the  same  increasing  rate,  they 
ceased  altogether  at  the  20th  magnitude.  Dr.  Eoberts's  photo- 
graphs seemed  to  indicate  that  stars  ceased  altogether  at  about 
the  1 8th  magnitude.  The  total  so  obtained  was  about  a  hundred 
millions. 

Mr.  Crommelin  said  it  was  a  little  difficult  to  see  how  there 
could  be  a  definite  limit  to  the  magnitude  of  the  stars  in  our 
universe.  Even  if  we  supposed  that  the  Universe  had  a  definite 
limit  in, space,  it  would  seem  that,  if  we  had  stars  in  it  of  all 
possible  ages,  there  must  be  some  stars  that  were  once  brighter 
but  had  now  reached  such  a  faint  condition  that,  although  com- 
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paratively  near  us,  they  were  of  a  very  low  order  of  magnitude. 
So  long  as  they  were  giving  out  any  light  at  all,  they  would 
belong  to  some  definite  stellar  magnitude,  and  he  did  not  see  how 
they  could  draw  a  definite  line,  and  say  there  would  be  no  objects 
below  a  definite  limit  of  magnitude. 

Mr.  Holmes  said  that,  supposing  we  had  stars  extending  un- 
limitedly  in  every  direction,  was  not  the  result  found  just  what  we 
had  reason  to  expect  from  the  certain  knowledge  that  space  was 
also  filled  with  as  infinite  a  number  of  minute  dark  particles, 
which  must  stop  light  and  eventually  act  as  a  fog,  cutting  off 
everything  beyond  a  limit  that  no  instrument  could  he  made  to 
pass  ? 

Mr,  Wesley  thought  there  must  always  be  a  limit  to  length  of 
exposure  in  photographing  the  stars,  because  there  was  a  certain 
amount  of  light  in  the  sky,  and  \^hen  that  began  to  take  effect  it 
was  necessary  to  stop  the  exposure,  or  the  plates  would  be  fogged. 
This  might  prevent  the  faintest  stars  being  photographed  ;  but  it 
did  not  follow  that  there  were  no  more  stars  in  existence. 

Dr,  Smart  submitted  an  approximate  ephemeris  for  Halley's 
Comet,  which  was  expected  to  return  to  perihelion  about  May  23^ 
1910. 

The  Meeting  concluded  with  the  reading  of  a  paper  by  Mr,  W. 
Alfred  Parr,  on  the  annular  eclipse  of  the  Sun,  Nov.  11,  1901, 
observed  in  Elorenceasa  partial  eclipse  under  exceptionally  favour- 
able weather-conditions. 


THE  EOTAL  METE  GEOLOGICAL  SOCIETY. 

The  Annual  General  Meeting  of  this  Society  was  held  on 
Wednesday  evening,  the  15th  of  January,  at  the  Institution  of 
Civil  Engineers,  Westminster,  Mr,  W,  H,  Dines,  President,  in  the 
Chair. 

The  Secretary  read  the  Eeport  of  the  Council  for  the  past  year, 
which  showed  the  Society  to  be  in  a  satisfactory  condition,  there 
being  an  increase  of  twenty-eight  in  the  number  of  "Fellows. 

The  Symons  Gold  Medal,  which  has  recently  been  founded  as  a 
Memorial  to  the  late  Mr.  G.  J.  Symons,  E.E.S.,  the  distinguished 
Meteorologist,  was  presented  to  Dr.  Alexander  Buchan,  F.R.S.^ 
for  his  work  in  connection  with  Meteorological  Science. 

The  President,  in  his  Address,  dealt  with  the  "  Theory  of  Probability 
applied  to  various  Meteorological  Problems."  He  considered  that 
for  all  practical  purposes  weather-conditions  may  be  looked  upon 
as  purely  accidental,  and  that  we  may  apply  to  them  the  laws  of 
chance.  They  are  not  by  any  means  in  reality  a  matter  of  chance, 
for,  although  we  cannot  discover  it,  there  is  doubtless  a  cause  for 
each  kind  of  weather,  normal  or  abnormal.  After  speaking  upon 
the  subject   of   weather-forecasting  he  dealt  with  the  question,. 
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How  long  is  required  to  obtain  a  true  average  ?  He  has  come  to 
the  conclusion  ttiat  lo  years'  temperature-observations  give  andean 
of  which  the  probable  error  is  a  little  under  one  degree  ;  30  years 
reduce  this  to  half  a  degree  ;  50  years  to  one-third  of  a  degree ; 
aud  100  years  to  one-quarter  of  a  degree.  After  dealing  with 
barometer-observations  and  rainfall  he  proceeded  to  speak  of 
weather-almanacs,  cycles,  &c.  In  conclusion  he  said  : — **  Meteoro- 
logy is  far  more  than  a  statistical  science,  and  is  very  closely 
-dependent  upon  theoretical  mechanics  and  thermo-dynamics,  and 
in  the  application  of  these  subjects  to  meteorology  lies  the  best 
hope  of  success." 

The  Council  for  the  ensuing  year  were  then  elected,  Mr,  W,  H, 
Bines  being  the  President,  Mr,  F.  C,  Bayard  and  Dr.  H.  R,  MtU, 
Secretaries. 


Note  on  Mr.  de  Sitter's  recent  Paper  *. 

It  is  far  from  my  wish  to  extend  this  discussion  beyond  the  limits 
•of  its  interest  and  use ;  at  first  I  hoped  it  might  cover  several  of 
the  points  of  interest  connected  with  the  determination  of  the 
•constants  of  Jupiter's  system ;  but  it  has  turned  upon  two  only, 
,and  it  does  not  now  seem  expedient  to  introduce  fresh  ones.  I 
rshall  merely  add  a  few  words  on  the  matters  before  us. 

Mr.  de  Sitter  enquires  how  I  derive  a  value  1/13*492  for  Jupiter's 
•elhpticity  from  the  quantity  which  Souillart  quotes  from  Dam- 
oiseau's  MSmoire  Manuscrit,  J= '0247 187.  The  answer  is 
simple :  my  authority  for  this  number  is  Damoiseau  himself,  who 
states  it  on  page  ii  of  the  Introduction  to  his  Tables  Ecliptiques. 
I  treat  it  as  a  number  famihar  to  any  student  of  the  subject, 
rather  than  calculate  the  ellipticity  afresh  with  debateable  data ; 
hut  if  its  use  in  my  argument  appears  to  Mr.  de  Sitter  unfair  to 
his  position,  I  regret  it,  for  the  alternative  values  which  he 
accepts  would  have  served  my  purpose,  since  they  also  are  in 
marked  excess  above  the  most  reputable  direct  measures. 

For  the  only  point  is  whether  Zh^  appears  to  be  so  well  deter- 
mined that  we  may  properly  disregard  a  correction  to  it.  To 
justify  such  a  course  Mr.  de  Sitter  collects  the  dilffierent  determina- 
tions and  exhibits  their  agreement  with  one  another ;  and  if  we 
look  at  the  numbers  which  he  brings  together  I  think  that  all  who 
know  the  subject  will  admit  that  when  they  do  agree  their 
unanimity  is  wonderful.  Unfortunately  it  is  also  fallacious.  It  is 
true  Laplace's  value,  0*02190,  and  that  derived  by  Dr.  Cohn, 
0*02095,  confirm  one  another  well  enough ;  but  in  Damoiseau's 
Introduction  there  are  materials  for  inferring  two  other  values  for 
J6'^,  which  differ  materially  from  these  and  still  more  from  one 

*  See  Observatory t  December  1901,  Janoarj  1902. 
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^^^laother :    the   first    of    these   was   that  used    provisionally  by 
^Sl>amoi8eau — one  of  the  data  "  qui  supposent  les  constantes  de 
I>elambre " ;    it  is   to  be  inferred   from   the   stated  ellipticity, 
i/i3*492,  and,  as  Bessel  showed*,  this  number,  in  conjunction 
with  the  constants  of  Delambre — that  is  to  say,  of  the  Mecanique 
'CSleste — leads  to  the  value  0*0247 2.     This  is  the  number  which 
Souillart  afterwards  found  in  Damoiseau's  Meinoire  Manuscrit, 
and  it  must  be  compared  with  Laplace's  value  as  it  stands,  for  all 
depend  on  the  same  constants.     Damoiseau  afterwards  adopted 
constants  of  his  own,   and  left  materials  on  pp.  i  db  ii  of  his 
Introduction  from  which  the  corresponding  value  of  J6*  and  other 
•quantities   may  be  inferred;    from   Souillart  we   learn   that  he 
changed    Jupiter's    diameter    from    Laplace's   value    39"'oo    to 
36"' 74,  and   the  value  of  3b^  was  worked  out  by  Adams  t  and 
proves  to  be  0*02 166.    Now  Mr.  de  Sitter  supposes  J6^=so*2472 
to  have  been  associated  with  diameter  36""74,  and  hence  multiplies 
Laplace's  and  Cohn's  values  by  (39*00/3674)*,  l)efore  making  a 
•comparison.     In  place  of  doing  this  they  should  have  been  taken 
as  they  stand,* and  Damoiseau's  other  value,  should  have  been 
included  after  reducing  it  by  the  factor  (36* 74/39*00)*.     We  then 
get  four  comparable  quantities,  0-02190,  0*02095,  0*02472.  0*01923. 
The  third  and  fourth  are  two*  reductions  of  the  same  observations 
by  the  same  calculator,  and  they  differ  from  one  another  by  one- 
fourth  part  of  their  mean.     Mr.  de  Sitter  has  stated  that  J6*  is 
one  of  the  few  constants  of  which  more  than  one  reliable  deter- 
mination exists.   I  think  it  is  pretty  clear  from  the  above  that  they 
4ire  as  much  at  sixes  and  sevens  as  any  other  element. 

We  must  now  return  for  a  moment  to  the  effect  of  a  correction 
to  J6*  upon  the  mass.  I  do  not  propose  to  follow  Mr.  de  Sitter 
into  the  shadowy  region  of  forecasts  of  probable  errors.  Eecalling 
the  equation 


daj  _      dM.      diJhyoi^) 
^  a^"       M  '^i-|-J67a/' 


4ind  taking 


M==io48,    J6*=*0247,     aj*s=32*4, 
a/=82*3,       03'=  209*1,     a/=647*2, 

it  is  clear  that  to  neglect  a  difference  equal  to  that  actually  found 
betw^een  the  two  values  implied  in  Damoiseau's  Introduction  is 
equivalent  to  neglecting  0*20  in  M  whenever  a^  occurs,  o*o8  for 

^2»  ^'^3  ^^^  ^3»  ^'^^  ^^^  ^4*  ^^  forecast  the  effect  of  so  complicated 
a  neglect  upon  the  resulting  value  of  M  appears  to  me  very 
doubtful ;  Mr.  de  Sitter's  argument  makes  it  quite  insensible. 
An  argument  is  for  those  whom  it  convinces.  If  it  were  my  own 
i-ase  I  should  not  feel  altogether  at  ease  in  simply  arguing  away 
quantities  so  involved  and  in  some  respects  so  considerable,  which 

*  Astronom,  Untersuchungen^  ix.  vol,  ii.  p.  63* 
t  'Collected  Papers/  ii.  p.  191. 
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might,  moreover,* without  any  difficulty,  have  been  included  in  the 
solution. 

But  Mr.  de  Sitter  urges  that  no  reliable  value  of  J6*  could 
have  emerged  from  his  observations.  Por  curiosity  I  have  solved 
Bessel's  four  determinations  of  the  mean  distances  for  the  value  of 
J6-  as  well  as  that  of  M,  and  they  give  .T6^=o'oio7  to  J6*= 
0*0131,  according  to  the  way  they  are  weighted ;  it  seems  quite 
possible  that  the  admittedly  finer  Cape  observations  would  have 
given  a  value  that  was  not  altogether  contemptible,  had  Mr.  de 
Sitter  given  them  the  chance.  But  the  goodness  or  badness  of 
the  value  of  J6-  is  not  altogether  to  the  point ;  the  point  is  that 
unless  the  work  is  so  arranged  as  to  permit  the  solution  to  separate 
the  correction  of  M  from  that  of  J6',  the  latter  simply  remains 
behind  to  vitiate  the  former. 

With  the  rest  of  Mr.  de  Sitter's  paper  I  have  little  to  do ;  to 
those  who  have  the  curiosity  I  must  leave  to  discover  wliat  ground 
there  may  be  for  a  flat  contradiction  of  my  statement  that  BessePs 
*  Bestimmung  der  Masse  des  Jupiter'  determines  the  four  mean 
distances  independently  ;  for  I  can  find  none  myself.  Whatever 
may  be  their  value,  they  are  there,  and  can  be  used,  as  I  have  used 
them  above,  for  finding  JJ'^,  or  for  any  other  purpose,  besides  the 
determination  of  M. 

As  to  my  other  point,  that  Marth  used  a  wrong  formula,  and 
ignored  sensible  perturbations,  in  calculating  the  mean  distances^ 
there  seems  nothing  now  to  add ;  for  it  is  admitted  in  full,  and 
all  Mr.  de  Sitter's  definitive  results  have  been  recalculated  in  con- 
sequence. 

Durham,  1902,  Jan.  13.  R.  A.  SAMPSON. 

[We  are  obliged  to  Prof.  Sampson  and  Mr.  de  Sitter  for  this 
interesting  discussion,  which  has,  no  doubt,  proved  instructive  to 
our  readers ;  but  we  hope  that  Mr.  de  Sitter  will  not  think  it 
necessary  to  add  anything  further. — Eds.] 


The  Scientific  Life  *. 

OiJE  first  anniversary  in  a  new  century  brings  us  to  a  parting  of 
the  ways.  Behind  us  lies,  in  the  clear  perspective  of  recorded 
events,  the  progress  and  work  of  the  Royal  Society  from  its 
foundation  two  and  a  half  centuries  ago ;  before  us,  even  the 
immediate  future  can  be  but  faintly  outlined  through  the  morning 
mist  of  a  new  era.  Surely  no  one  of  the  founders  of  the  Society 
would  have  been  bold  enough  to  forecast  the  marvellous  '*  improve- 
ment of  natural  knowledge  "  which,  under  the  infiuence  of  the 
Society,  has  been  won  by  methods  of  experiment  and  induction. 

*  An  extract*  from  the  Timez  report  of  Sir  William  Huggins's  speech  at  the 
Anniversary  Dinner  of  the  Boyal  Society  on  Not.  30  last. 
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To  some  of  the  founders  would  have  been  not  less  surprising  the 
<;onditions  imder  which  this  great  work  has  been  accomplished. 
The  master  minds  of  that  age  were  more  or  less  under  the  influence 
of  the  ideas  represented  by  the  monastery  and  the  cell — that  is  to 
say,  an  academy  in  which  the  Fellows  live  apart  from  common  life, 
and  are  secluded  from  its  cares  and  interests.    We  find  these 
ideas  in  Bacon's  *'  Salomon's  House,"  in  his  classical  fable  of  the 
new  Atlantis ;   even  more  strongly  in  the  generous  plan  for  a 
scientific  college  submitted  to  Boyle  by  the  noble-hearted  Evelyn ; 
and  in  Cowley's  proposition  for  a  college  of  experimental  philo- 
sophy.    Now  the  great  work  of  the  society  has  been  done  not  in 
the  seclusion  of  an  academy,  but,  so  to  speak,  in  the  world.     The 
Fellows  have  not  been  supported  in  a  learned  leisure  by  the  Society, 
but,  taking  their  full  part  in  the  work  of  the  world,  of  their  own 
substance  maintained  the  Society.     Under  these  circumstances 
there  was  no  need  to  limit  the  number  of  Fellows  to  the  27  fathers 
of  Salomon's  House,  or  to  Cowley's  20  philosophers.     The  Society's 
450  Fellows,  ail  taking  their  part  in  the  common  life  of  the  nation, 
are  a  great  power,  each  Fellow  acting  upon  the  men  around  him, 
and  so  the  Society,  like  a  leaven,  leavening  the  mind  of  the  people 
with  the  vivifying  ferment  of  natural  knowledge.     And  I  think 
upon  the  Fellows  themselves  the  living  in  constant  touch  with  the 
needs  and  activities  of  common  life  may  well  act  as  a  stimulus  to 
that  alertness  of  mind  which  is  most  favourable  to  scientific  pro- 
cess and  discovery.     Still,  after  all,  in  principle  the  older  men 
-were  in  the  right,  for  the  idea  underlying  the  academic  grove  and 
t;he  cloister,  and  for  which  these  external  conditions  of  life  were 
then  considered  necessary — namely,  simplicity  of  living  and  absolute 
-devotion  to  the  pure  quest  of  truth,  unswayed  by  the  glittering 
idnsel  of  social  distinction  and  success,  are  precisely  those  condi- 
tions of  being  which  find  access  to  nature's  most  secret  places.     A 
•distinguished  Fellow  of  this  society,  himself  an  illustration  of  this 
spirit,  who  by  his  researches  has  illumined  and  advanced  almost 
-^very  branch  of  physical  science,  told  us  at  our  anniversary  two 
jears  ago,  "  that  a  man  who  is  able  to  devote  himself  to  the  study 
^f  nature  has  as  good  a  position  as  the  world  is  able  to  confer." 
Xiord  Eayleigh  is  surely  right — there  is  no  higher  position  to  which 
he  can  aspire.     It  is  not  needful  in  such  an  assembly  as  this  to 
dwell  upon  the  more  outward  and  visible  signs  of  the  great 
•advance  of  science,  in  which  the  Boyal  Society  has  taken  a  leading 
part,  such  as  the  railreads,  which  have  brought  us  from  our  homes, 
or  this  h'ght,  which  makes  the  night  almost  as  cheerful  as  the 
"day.     I  wish  rather  to  ask  you  to  consider,  what  is  not  less  real, 
"though  it  may  be  less  in  evidence — the  inward  and  intellectual 
'Change  in  the  way  of  looking  at  things  in  all  departments  of 
"thought,  which  has  been  brought  about  by  experimental  science, 
"^  an  extent  before  unknown,  each  man  thinking  for  himself ;  no 
-'onger  sluggishly  accepting  the  dogmas  of  the  past,  but,  as  far 
~       may  be  possible,  proving  all  things  by  the  Lydian   mode  of 
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experience  and  observation.  Surely  this  indirect  outcome  of  the 
Royal  Society's  work  upon  the  mind  of  the  people  is  a  contribu- 
tion of  not  less  price  than  the  direct  ''improvement  of  natural 
knowledge,"  marvellous  as  it  is,  which  the  Society  has  accomplished. 
The  extent  to  which  this  leaven  of  the  scientific  spirit  has  spread, 
among  the  people  is  shown  by  the  number  of  daughter  societies, 
each  devoted  to  a  single  branch  of  science,  which  have  risen  up 
about  the  Eoyal  Society.  It  is  also  shown  by  the  wonderful 
activity  of  the  scientific  press.  There  is  scarcely  a  department  of 
science,  however  small,  which  has  not  a  serial  to  record  its  pro- 
gress, and  which  does  not  require  a  separate  library  to  hold  th& 
books  written  about  it.  Surely,  as  Fellows  of  this  Society,  at  this 
parting  of  the  ways,  at  the  opening  of  a  new  century,  we  may  turn 
from  the  past  with  no  httle  pride.  The  Society  has  never  before- 
stood  so  high  as  at  the  present  time  with  regard  to  its  scientific 
activity,  and  to  the  number  and  quality  of  the  papers  published  in 
its  '  Proceedings '  and  '  Transactions.'  As  the  day  of  the  new 
century  breaks,  natural  knowledge  will  increase,  and  with  tha 
growth  of  knowledge  power  over  nature.  Many  diseases  will  be 
arrested,  and  man's  needs  more  directly  met  out  of  the  bountiful 
stores  of  nature.  But  more  precious  still  to  us  should  be  the 
higher  intellectual  joys  and  the  more  profound  mental  conceptions 
which  must  accompany  a  fuller  revelation  of  the  divine  thought  in 
nature. 


CORRESPONDENCE. 

To  the  Editors  of '  Tlie  Obset-vaiory.' 

The  Reduction  of  Hornsby^s  Observations, 

Gentlemen, — 

In  the  December  number  of  this  magazine.  Dr.  A.  A. 
Rambaut,  Radcliffe  Observer,  in  an  appreciative  review  of  the 
work  done  by  Dr.  Downing  in  re-reducing  Taylor  s  Madras  Cata- 
logue, again  calls  attention  to  the  desirability  of  reducing  and 
publishing  the  observations  made  by  Drs.  Homsby  and  Robertson, 
Savilian  Professors  of  Astronomy  at  Oxford  and  also  Radcliffe 
Observers  (at  that  time  the  positions  were  held  together)  from 
1774  onwards.  Dr.  Ram  haul  and  I  are  both  successors  to  these 
able  men  in  different  ways  (the  office  of  Radcliffe  Observer  having 
been  separated  from  the  Professorship  of  Astronomy  in  1839  by 
the  action  of  the  RadcUffe  Trustees,  who  have  complete  control  of 
the  Radcliffe  Observatory  independently  of  the  University),  and  it 
will  therefore  be  readily  conceived  that  I  have  no  lack  of  sympathy, 
in  the  abstract,  with  the  reduction  and  publication  of  observations 
in  which  I  have  an  equal  sentimental  interest  with  Dr.  Rambaut. 
I  must  confess  that  I  do  not  regard  the  question  of  the  value  of 
old  observations  as  altogether  clear,  but  I  do  not  wish  to  raise 
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^   now.      Por  the  present  purpose  I  wish   to  recognize  that 
^  r.  Bamhaut  has  earned  our  gratitude  hj  demonstrating  the  value 
f  these  observations,  and  to  range  myself  alongside  him  in  the 
ope  that  they  may  be  published. 
1  have  now  to  add  that  it  has  been  my  ungracious  lot  to  oppose 
particular  scheme  suggested  by  Dr.  Bambaut  for  publishing 
'fchem,  and  I  think  the  time  has  come  for  explaining  my  reasons 
^^ublicly.    (They  have  been  fully  explained  to  Dr.  Eambaut  himself* 
"^vithout  eliciting  any  reply  from  him.)     In  his  article  in  the 
II>eoember  number  of  this  magazine  he  rather  gives  the  impres- 
sion that  the  difficulties  in  promoting  this  publication  have  been  of 
Si  quite  general  character  :  ^'  Are  astronomers  content,"  he  writes, 
^*  to  leave  all  this  material  unused,  to  moulder  in  oblivion,  while 
more  recent  and  possibly  less  accurate  observations  are  submitted 
'tjo  a  costly  and  laborious  re-reduction  ? "     This  should  be  the 
language  of  a  man  who  has  tried  various  methods  and  made  several 
Applications  without  success ;  but,  so  far  as  I  know,  Dr.  Eambaut 
lias  hitherto  made  only  one  specific  application,  to  which  there  are, 
Sit  least,  two  grave  objections ;  these  have  been  pointed  out  to  him 
And  he  has  offered  no  reply,  but  merely  repeated  his  application  in 
"the  same  terms. 

The  application  is  referred  to  by  him  in  the  last  Report  of  the 
lEtadcliffe  Observatory  (see  Mon,  Not  E.  A,  S.  Ixi.  p.  227).    It  is 
Inhere  stated  that  an  applicatien  to  the  Q-overnment  Q-rant  Com- 
mittee of  the  Koyal  Society  had  not  succeeded  owing  to  the 
magnitude  of  the  sum  asked  for  (^2000).     The  magnitude  of  the 
earn  is  certainly  a  difficulty  :  it  is  half  the  total  annual  grant  for 
all  the  sciences  put  together.     But  this  is  by  no  means  the  only 
difficulty :  there  are  others  connected  with  the  manner  in  which  the 
sum  was  to  be  spent.    It  was  to  pay  the  salaries  of  two  computers 
for  ten  years,  at  £100  a  year  each.    Now  this  is  quite  inconsistent 
iirith  fair  market-prices  in  England^  and  especially  in   Oxford. 
The  Greenwich  system  of  taking  bright  boys,  of  about  14  or  15, 
ior  a  few  years  to  do  computing  is  pretty  well  known.     Their 
salaries  are  £36  a  year  at  first,  and  are  gradually  raised  in  recogni- 
tion of  merit  and  experience :  but  they  never  come  near  £100  a 
year  for  mere  computing,  though  a  boy  who  learns  to  observe  with 
Tarious  instruments  and  does  a  good  deal  of  extra  work  with  them 
may,  perhaps,  get  nearly  this  amount  towards  the  end  of  his  stay. 
The  Greenwich  price  of  good,  accurate,  straightforward  computing 
might  be  put  at  an  average  of  ^50  a  year.    In  Oxford  the  market- 
price  is  even  less.     When  I  came  to  Oxford  some  years  ago  and 
Copied  the  Greenwich  plan  of  getting  boys  from  school  (one 
'Of  the  Choir  Schools  actually)  to  do  the  work  of  measurement 
^ad  reduction  of  the  Astrographic  Chart  plates,  J  started  with 
''the  Greenwich  figures — £^  a  month.    But  it  was  pointed  out  by 
^y  Board  of  Visitors  that  boys  of  the  same  class,  employed  at  the 
^^Bodleian  Library  on  work  of  a  comparable  kind,  only  got  £2  a 
^•iionth  ;  and  that  I  must  not  spoil  the  market-prices  for  others. 

i2 
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Matters  were  arranged  accordingly  :  commencing  salary  ^24, 
gradually  raised;  and  I  do  not  think  it  is  unfair  to  put  the 
average  price  of  good  computing  in  Oxford  at  £36  a  year,  or  even 
less.  There  is,  according  to  my  experience,  excellent  material 
constantly  to  be  had  at  this  price.  Those  who  come  spend  a  few 
years  between  school  and  some  other  employment  in  doing  this 
work,  which  they  do  well ;  and  though  it  is  not  always  directly 
useful  to  them  afterwards,  they  learn  accuracy  and  regular  habits 
of  work. 

Now  I  have  no  hesitation  in  saying  that  the  reduction  of 
Homsby's  observations — the  mechanical  part  of  it,  of  course- 
could  be  done  thoroughly  well  in  this  way.  If  Dr.  Bambaut 
wants  two  computers  for  ten  years,  the  proper  sum  to  apply  for  is 
£720,  not  .£2000.  How  am  I  to  support  an  application  by  him 
for  ^200  a  year  to  pay  two  computers,  when,  for  the  last  six  years,  I 
have  been  receiving  from  the  very  same  Board  a  grant  of  only  ^6150 
to  pay  an  average  of  five  computers  in  the  very  same  city.  How 
are  others  to  get  work  done  in  the  same  city  if  Dr.  Eambaut  spoils 
the  market  altogether  in  this  way  ?  These  questions  have  been 
put  clearly  before  him,  and  I  understood  at  one  time  that  he 
recognized  their  importance,  and  would  endeavour  to  modify  his 
application  accordingly :  later  he  briefly  informed  me  that  he  had 
altered  his  mind,  but  I  have  not  had  any  indication  as  to  his 
reasons  for  so  doing. 

There  is  another  question  concerning  this  work  which  has  not 
yet  been  satisfactorily  answered  to  my  knowledge.  Is  it  impossible 
to  do  these  reductions,  or  at  any  rate  a  considerable  part  of  them, 
as  the  ordinary  work  of  the  Kadcliffe  Observatory  ?  Sir  David 
Gill  has  set  an  excellent  example,  at  the  Cape  Observatory,  in 
stopping  current  observations  in  order  to  bring  up  arrears.  Could 
not  the  current  transit-circle  observations  at  the  "Radcliffe  Observa- 
tory be  stopped  for  a  few  years  in  order  to  bring  up  these  im- 
portant old  arrears  ?  I  might  put  the  question  to  Dr.  Eambaut  in 
his  own  words  very  slightly  modified  :  "  Is  he  content  to  leave  all 
this  material  unused,  to  moulder  in  oblivion,  while  recent  and 
possibly  less  valuable  observations  are  submitted  to  a  costly  and 
laborious  reduction  ?  " 

These  are  the  chief  reasons  which  were  given  by  me,  as  a 
member  of  the  Government  Grant  Committee,  for  not  supporting 
Dr.  Eambaut's  application  :  that  it  was  on  an  extravagant  scale, 
and  that  no  good  reason  had  been  given  why,  at  any  rate,  a  pari 
of  the  work  should  not  be  done  in  the  ordinary  course  at  the 
Badcliffe  Observatory.  I  am  sorry  to  have  to  discuss  such  a 
matter  in  public  ;  but  private  discussion  has  failed ;  and  I  prefer 
to  state  the  matter  thus  fully  rather  than  risk  a  possible  misappre- 
hension, on  the  part  of  foreign  astronomers,  as  to  our  general 
attitude  towards  these  observations. 

University  Observatory,  Oxford,  Tours  faithfully, 

1 90 1,  December.  H.  H.  TuBNlfiB, 
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Joseph  Fraunhofer. 

GhXHTLBMEN, — 

Prof.  Turner,  in  his  '  Modem  Astronomy/ dwells  upon  the 

evolution  (and,  indeed,  it  is  nothing  less)  wliich  astronomical 

'•cienoe  has  undergone  during  the  last  thirty  (may  we  not  rather 

ow  say  forty?)  years.     The  greatest  factor  in  this  marvellous 

extension  of  the  boundaries  of  our  science,  which,  formerly  chiefly 

xnechanical,  now  trenches  upon  the  domains  of  chemistry,  and 

:ireDders  the  expression  "  physical "  no  longer  appropriate  as  applied 

^o  g^vitational  astronomy^  has  heen,  of  course,  spectrum  analysis, 

^vrbich  began  by  the  inyestigations  of  Kirchhoff  and  Bunsen  in 

x86o.     But,  of  course,  these  were  founded  upon  the  knowledge 

<3f  the  fixed  lines  in  the  solar  spectrum.    Newton,  when  he  first 

"  untwisted  all  the  shining  robe  of  day," 

<ioe8  not  appear  to  have  seen  any  of  these,  perhaps  because  his 

spectrum  was  not  sufficiently  *'  pure,"  or  perhaps  from  not  (so  far 

mB  we  know)  looking  at  it  directly  *.     It  was  left,  then,  for  W.  H. 

Wollaston,  exactly  one  hundred  years  ago,  to  call  attention  to  four 

'^A  these  lines,  to  which,  however,  he  attached  no  particular  signi- 

ificance,  beyond  the  fact  that  they  marked  off  definite  divisions  in 

"the  spectrum.     Twelve  years  later  Fraunhofer  perceived  how 

important  their  observation  might  become;  in  1814  he  observed 

;a.nd  measured  the  positions  of  a  large  number,  naming  them  by 

i;he  letters  of  the  alphabet,  the  principal  ones  bearing  the  capital 

letters  A  to  H.     Since  then  it  has  been  customary  to  call  them 

the  Fraunhofer  lines  ;  and  perhaps  a  few  words  respecting  the 

personal  career  of  the  discoverer  and  his  early  difficulties  may,  at 

this  time,  be  interesting  to  some  of  your  readers.     They  are 

derired  from  Utzschneider's  '  Kurzer  Umriss '  t,  an  abstract  of 

which  is  given  by  Schumacher  in  vol.  v.  of  the  Astronomische 

Naehriehtm, 

Joseph  Fraunhofer  was  born  at  Straubing,  in  Bavaria,  on  the 

6th  of  March,  1787,  the  year  after  Sir  W.  Herschel  put  forth  his 

first  catalogue  of  a  thousand  nebulae.     Fraunhofer's  father  was  a 

glazier,  and  intending  to  bring  him  up  to  the  same  occupation,. 

placed  him  early  in  the  workshop,  neglecting  to  give  him  proper 

school  education.      But  when  only  eleven  years  of  age  he  lost 

both  his  parents,  and  his  guardian  found  him  employment  in  the 

glass-grinding  works  of  Weichselberger,  at  Munich,  where  he  was 

to  labour  six  years  without  pay,  receiving  instruction  in  return 

for  his  work,  no  other  education  being  afforded  him.     Some  time 

«  f  ter  the  house  where  he  was  employed  fell  down  (together  with 

^Vie  adjoining  one),  and  he  was  dug  out  from  the  ruins;  it  so 

happened  that  the  Elector  of  Bavaria  (Maximilian  Joseph,  who 

*  The  late  Mr.  Banyard  thought  that  he  might  have  seen  what  Wollaston 
w,  but  not  attributing  importance  to  it  did  not  mention  the  fact, 
t  Knrser  ITmriss  der  Lebens-Gesohichte  des  Herrn  Dr.  Joseph  yon  Fraun* 
ofer  (Munich,  1826). 
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took  the  title  of  King  fpur  years  afterwards,  in  1805)  was  passing 
by,  and  he  not  only  encouraged  the  poor  boy's  rescuers,  but  made 
him  a  present  of  18  ducats.  The  accident,  however,  left  a  per- 
manent weakness  and  probably  shortened  bis  life.  With  part  of 
the  money  given  him  by  the  Elector  he  purchased  a  glass-grinding 
machine,  and  worked  with  it  during  bis  holidays,  but  without 
success.  Ascertaining  that  this  failure  arose  from  his  want  of 
mathematical  knowledge,  he  managed  to  devoto  his  spare  time  (out 
of  his  employer's  house)  to  the  study  of  mathematics  and  optics,  of 
which  he  acquired  a  competent  knowledge  even  in  those  adverse 
circumstances.  Finally,  with  the  remainder  of  the  Elector^s 
present,  he  bought  himself  out  of  his  last  half-year  with  Weidb- 
selberger,  and  maintained  himself  by  manufacturiug  visitingr 
cards,  by  which  means  he  obtained  more  time  for  study,  though 
the  provision  was  far  from  adequate.  Whilst  thus  engaged  he 
hecame  acquainted  with  von  TJtzschneider,  who  took  him  into  the 
mathematical  institute  of  Beichenbach,  TJtzschneider,  and  Liebherr 
as  an  optician.  His  first  work  was  an  object-glass  for  the  Ofen 
Observatory,  and  from  that  time  his  progress  was  steady.  In 
1809  von  TJtzschneider,  with  his  assistance  aud  that  of  Beichen- 
bach, erected  the  optical  institute  at  Benedictbeurn.  In  181 1 
Eraunhofer  brought  the  glass-melting  apparatus  into  complete  order, 
and  to  him  in  1818  was  entrusted  the  direction  of  the  whole. 
"  His  optical  discoveries,"  says  Schumacher,  *'  are  too  well  known 
to  require  mention  here  "  ;  and  I  may  say  the  same.  His  papers 
for  the  Bavarian  GeselUchaft  der  Wissenschaften  were  afterwards 
translated  by  himself  into  French ;  his  theory  of  haloes  and  par- 
helia appeared  also  amongst  Schumacher's  Astronomische  Ahhand- 
lunyen^  and  he  contributed  several  papers  to  the  Astronomische 
Nachrichten.  His  telescopes  were  superior  to  any  previously 
•constructed ;  that  for  the  Dor  pat  Observatory  was  the  largest 
hitherto  made.  He  had  one  of  equal  size  in  hand,  and  had  begun 
one  of  12  inches  aperture,  when  death  carried  him  off  on  the 
7tb  of  June,  1826,  not  long  after  having  completed  his  thirty- 
ninth  year.  Though  unmarried  he  received  every  care  during  his 
illness.  His  patron,  Joseph  von  TJtzschneider,  survived  until 
1840  ;  the  optical  firm  started  by  him  in  1809  passed,  some  time 
after  his  death,  into  the  hands  of  Messrs.  Merz. 

Tours  faithfully, 
Blackheath,  1902,  Jan.  i.  W.  T.  LXNIT. 
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Hambubg.  fi.  Schorr. — The  meridian  work  included  stars  in 
jwne  +80*^  and  81°.  The  equatorials  were  used  for  observation 
of  comets.    Time  service.    Meteorology. 
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Hetdelbbbg..  W.  Valentiner. — Usual  meridian  observation  and 
the  Sun  on  25  days,  Eros  on  19  evenings.  The  12-inch  refractor 
was  used  for  observation  of  Comets  1900  &,  1900  c,  and  for  posi- 
tions of  Eros.     Time  service. 

HkcDELBEBG.  Mox  Wolf, — This  is  the  astrophysicai  portion  of 
the  Grand  Ducal  Observatory.  Photography  of  small  planets  and 
nebulae.    Photometry  of  Variables. 

Jena.     Otto  Knopf, — Comets  and  small  planets.    Meteorology. 

Kalocsa.  J,  Fenyi. — Continuous  observation  of  the  Sun  as  in 
former  years.  The  whole  limb  was  examined  on  143  occasions 
and  partly  on  16  occasions.  Seventeen  prominences  of  at  least 
100"  in  height  were  noted.  On  June  i  the  surface  was  disturbed 
by  an  eruption,  and  in  the  short  space  of  1 5  minutes  a  prominence 
431"  high  was  produced,  which  soon  dispersed :  a  similar  extra- 
ordinarily short  eruption  occurred  at  the  last  minimum  in  1888. 
Sun-spots  were  looked  for  on  197  days,  on  88  of  which  the  Sun 
was  without  spots,  36  days  only  one  spot. 

Kasan.  D,  Duhiago, — Very  little  astronomical  work,  as  the 
instruments  have  not  been  fully  installed  in  the  new  buildings. 

Kiel.  P.  Harzer, — ^Dr.  Eistenpart  having  been  transferred  to 
the  Boyal  Academy  of  Sciences  at  Berlin,  his  place  has  been  filled 
iby  Dr.  Ebert,  formerly  of  the  Paris  Observatory,  The  building 
.for  the  new  Transit-Circle  is  complete. 

Ejel.  H,  Kreutz. — "  Centralstelle  fiir  astronomische  Tele- 
:gramme,"  and  origin  of  the  Astronomische  Nachrichten.  Computa- 
tion of  small  planet-orbits. 

KoNiesBEBG.  jET.  Struve. — Comparison-stars  for  Eros,  measures 
oi  double  stars  with  the  13-inch  refractor,  also  positions  of  Eros. 
The  3-inch  transit  was  used  on  50  evenings  for  pairs  of  stars  in 
accordance  with  the  Horrebow  method. 

Leipzig.  H,  Bruns, — ^The  heliometer  was  in  use  for  parallax 
observations  of  a  Draconis  :  for  measuring  the  Hyades  group  and 
the  diameter  of  Venus.  Dr.  Hayn  employed  the  refractor  in 
measuring  positions  of  Lunar  Craters.     Time  service. 

MiLAK.  O.  Cehria, — Prof.  Schiaparelli  resigned  the  Director- 
ship in  1900  November,  until  which  date  he  used  the  18-inch  for 
•double-star  work.  The  8-inch  was  also  used  for  double-star 
work.     Geodetic  work.     Meteorology. 

MtrNOHBN.  ff.  Seeliger, — Herr  Oertel  made  extensive  experi- 
ments on  the  effect  of  direction  in  observing  with  the  Eepsold 
Meridian  Circle.  Using  a  reversion  prism  he  finds  D — Rss 
— o"'009.  The  io|-inch  was  employed  by  Dr.  Villiger  in  observa- 
tions of  Comet  G-iacobini,  measures  of  Saturn's  system,  and 
•estimates  of  magnitude  of  Nova  AurigaB.     Geodetic  work. 
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O'Q-TALLA.  Baron  B.  Harkdnyi, — Variable  stars ;  Sun's  sur- 
face on  206  days,  on  152  of  which  the  Sun  was  free  from  spots* 
Meteors.    Time  service, 

Potsdam.  H.  C.  Vogel  (Astrophysical). — Dr.  Hartmann  took 
132  spectra  with  spectrograph  III.  for  purposes  of  adjustment, 
and  104  of  stars  and  46  spectra  of  faint  stars  with  spectrograph  I» 
These  researches  are  in  Ast,  Nach,  3702-4.  Dr.  Hartmann  con- 
firms Prof.  Campbeirs  observations  of  Polaris.  An  immense 
amount  of  other  spectro-photographic  work  was  done.  Ptof. 
Miiller  was  engaged,  as  in  former  years,  on  photometric  work. 
Prof.  Kempf  took  244  photographs  of  the  Sun.  In  connection 
with  the  Astrographic  Chart  work  17  plates  containing  5000  stars- 
were  measured ;  the  reduction  to  show  rectangular  co-ordinates  up 
to  April  1900  was  completed  by  Dr.  Ludendorff. 


PUBLICATIONS. 

The  Staes:  a  Study  of  the  Uniteesb*. — One  hto  a  little 
hesitation  in  beginning  a  notice  of  a  book  with  the  remark  that  it 
is  " epoch-marfing,"  for  the  epithet  seems  so  trite;  but  never- 
theless it  exactly  fits  the  book  now  before  us.  Of  the  past  it  may 
be  said  with  very  little  limitation  that  all  astronomy  of  position 
has  been  devoted  to  the  determination  of  the  geometry  of  the  solar 
system.  There  are  indications  of  many  kinds  that  the  astronomy 
of  the  future  will  have  for  its  aim  the  determination  of  the- 
geometry  of  the  Universe.  The  data  at  present  at  hand  for  this, 
which  is  being  added  to  day  by  day,  are  the  enumeration  of  the 
visible  stars  and  the  tabulation  of  their  numbers  according  to 
brightness,  the  measurement  and  classification  of  their  paral- 
laxes, and  the  evaluation  of  proper  motion  both  in  the  line  of 
sight  and  at  right  angles  to  that  line.  It  is  such  information  a» 
this  that  Prof.  Newcomb  has  collected  in  his  book  and  discussed » 
it  can  scarcely  be  said  with  any  definite  conclusion,  for  the  subject 
is  as  yet  hardly  ripe  for  that,  but  he  indicates,  in  his  usual 
masterly  manner,  the  lines  on  which  such  researches  should 
proceed. 

To  put  the  matter  more  definitely,  we  will  turn  to  Chapter  XIV.,. 
which  has  for  its  title  "  The  Structure  of  the  Heavens."  Here- 
the  author  states  the  answers  to  the  problem  of  the  Universe  which 
have  been  supplied  purely  by  the  exercise  of  reasoning  thought.  It 
is  said  that  the  Universe  cannot  be  unlimited  in  extent  if  light  i& 
never  lost  in  its  passage  to  any  distance,  however  great,  for  if  it 
were,  and  stars  were  distributed  with  equal  density  throughout 
unlimited  space,  the  whole  night  sky  would  be  as  bright  as  day  ; 
therefore,  since  Physics  teaches  that  light  is  never  lost,  it  must  be 
concluded  that  the  Universe  is  limited.     This  argument  depends^ 

*  By  Simon  Newoomb.    London:  John  Murray,  1901.    Price  6«. 
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owever,  on  the  liypothesis  that  the  stars  are  distributed  impartially 

throughout  space,  and  there  is  a  loophole  from  the  eooclusion  by 

Supposing  an  arrangement  such  as  that  of  Lambert,  an  eminent 

:inathematician  of  the  latter  part  of  the  eighteenth  century,  who 

assumed  a  number  of  planetary  systems  like  our  own,  which  in 

turn  formed  part  of  other  systems,  that  a  number  of  such  larger 

systems  form  the  Galaxy,  or  all  the  stars  which  we  can  see  with 

our  telescopes,  and  that  the  distant  clusters  are  far-ofE  galaxies. 

This  construction  is  not  open  to  the  objection  above  stated,  but 

modem  observations  seem  to  show  it  to  be  impossible.    So  far 

then  as  mental  conception  goes,  the  Uniyerse  must  for  the  moment 

be  accepted  as  limited,  and  the  problem  for  solution  remains. 

What  is  its  shape  ? 

The  answer  to  this  is  to  some  extent  supplied  in  the  next 
chapter.  The  "  grindstone  "  theory  of  Herschel  and  Struve,  which 
supposes  the  solar  system  to  be  at  about  the  centre  of  a  multitude 
of  stars  arranged  in  the  form  of  this  object,  so  that  looking  out 
through  the  circumference,  we  look  through  many  stars  and  see  a 
picture  such  as  the  Milky  Way,  whereas  in  the  directions  at  right 
angles  to  the  plane  of  the  sides  we  see  comparatively  few  stars, 
seems  to  supply  a  convenient  working  hypothesis.  This  is  easily  put 
to  the  test  by  examination  of  the  figures  of  Seeliger,  who  divided 
the  sky  into  zones  by  small  circles  parallel  to  the  Milky  Way,  and 
counted  the  stars  down  to  magnitude  9*0  in  each.  The  density 
per  square  degree  in  the  nine  zones,  of  which  the  central  one  is  the 
Milky  Way,  and  the  first  and  last  those  at  its  poles,  are  given  by 
the  following  figures:— 278,  3-03,  3*54,  5*32,  8*17,  6-07,  3-71, 
3*21,  3' 1 4,  which  tend  to  show  that  the  Universe  is  flattened 
between  the  galactic  poles. 

If  it  were  as  easy  to  determine  the  distance  of  a  star  as  its 
direction,  the  problem  of  the  actual  distribution  of  stars  in  space 
would  be  solved.  There  are  comparatively  few  stars  whose 
parallax  has  been  determined,  but  Prof.  Newcomb  proceeds  to 
use  this  scanty  material  to  find  a  numerical  limit  to  the  space 
occupied  by  the  stars  which  are  within  our  telescopic  range. 
Suppose,  says  he,  a  sphere  having  the  Sun  as  centre,  and  a 
radius  E,  equal,  in  round  numbers,  to  200,000  radii  of  the  Earth's 
orbit,  then  a  concentric  sphere  with  radius  2E,  and  others  with 

radii  3E,  4E The  parallax  of  a  star  on  the  surface  of  the  first 

sphere  would  be  about  i",  on  the  surface  of  the  2nd,  3rd,  4th 

half  a  second,  one  third,  one  fourth,  and  so  on.  Counting  up 
the  parallaxes  actually  known,  no  star  is  found  to  be  within  the 
innermost  sphere  except  our  Sun,  there  is  one  within  the  second, 
four  within  the  third,  28  within  the  fifth,  and,  if  the  volume  of 
the  first  sphere  be  taken  as  unity,  it  will  be  found  within  certain 
limits  of  accuracy  that  there  is  one  star  to  every  eight  units  of 
space.  Taking  this  ratio  to  hold  universally,  if  the  number  of 
visible  stars  is  125  millions,  which  is  probably  an  outside  limit, 
they  would  all  be  contained  in  a  sphere  of  radius  1000  E,  or,  in 
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other  words,  no  star  has  a  parallax  of  o"'ooi.  This,  as  set  down 
there,  may  seem  arguing  in  a  rather  loose  way,  but  it  is  all  that 
can  be  done  at  present  with  the  material  at  hand.  Prof.  Newcomb 
strengthens  his  argument  by  showing  that  the  axiom  of  one  star 
per  eight  units  of  space  follows  from  consideration  of  determined 
proper  motions,  but  to  learn  how  this  is  done  the  reader  must  refer 
to  the  book  itself. 

We  have  given  these  few  brief  facts  from  the  later  chapters, 
since  they  evidently  show  the  final  aim  of  the  book  as  they  do  of 
astronomical  research.  The  early  chapters  may  be  considered,  as 
forming  an  introduction  to  this  far-reaching  investigation.  They 
contain  excellent  treatises  on  schemes  of  star-magnitude,  on  star- 
spectra,  on  variable  stars,  and  other  such  subjects,  as  well  as  a 
memoir  on  the  names  of  the  constellations,  and  a  history  of  star- 
catalogues  from  Al-Sufi  to  the  present  day.  The  author  in  his 
preface  almost  apologizes  for  the  book,  for  he  explains  what  an 
immense  amount  of  research  and  work  is  required  to  write  a  book 
of  this  kind,  and  savs  that  he  feels  he  has  failed  to  surmount  the 
difficulties  thus  arising  in  a  way  satisfactory  to  himself.  Prof. 
Newcomb  may  be  assured  that  no  one  but  himself  could  have 
written  this  book,  and  that  all  astronomers  will  be  grateful  to  him 
for  having  shown  them  the  direction  in  wliich  their  future  work 
must  lie.  H.  P.  H. 


Measuubs  op  900  Double  and  Multiplb  Stabs  ♦,  —  This 
volume  is  a  welcome  addition  to  our  measures  of  double  stars,  its 
value  being  enhanced  by  the  early  publication.  Prof.  Doolittle 
used  the  18 -inch  refractor  of  the  ilower  Observatory,  and  is 
grieved  that  the  class  of  star  is  not  that  which  he  had  set  himself 
to  observe.  In  consequence  of  the  unfavourable  weather,  the 
volume  contains  many  wide  pairs  which  he  otherwise  would  not 
have  observed.  We  naturally  sympathize  with  him,  but  in  the 
present  state  of  double-star  work  this  turns  out  somewhat  a  gain. 
These  stars  must  be  observed,  and  oi:  course  ought  to  be  measured 
by  possessors  of  small  instrumental  power ;  but  an  idea  has  taken 
root  that  small  refractors  are  of  no  use  for  double-star  work,  to 
which  the  largest  refractors  in  the  world  are  devoted.  We  are 
always  pointing  out  the  fallacy  of  this ;  there  is  abundant  work 
for  every  class  of  instrument.  As  it  is,  workers  with  large  instru- 
ments feel  they  must  devote  some  time  to  measuring  the  wider 
pairs  or  they  would  become  totally  neglected.  In  the  preparation 
of  the  present  volume  Prof.  Doolittle  has  unconsciously  helped  to 
deter  beginners  by  the  perhaps  too  careful  method  of  showing  the 
separate  results.  In  the  class  of  star  here  observed,  it  seems 
superfluous  to  give  the  fraction  of  year  for  each  separate  observation 
to  the  third  place  of  decimals,  also  the  first  decimal  in  angle  would 
suffice.     For  example : — 

*  *  Measures  of  900  Double  and  Multiple  Stars  made  with  the  18-inch 
Eefractor  of  the  flower  Observatory.'  Publications  of  the  UniTersity  of 
Pennsylvania,  Astronomical  Series,  vol.  i.  part  iii.     1901. 
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S  3116. 

1898-096     22^78  ^"'zl 

1898*099     23*17  4*16 

1898*115     23*92  4*31 

1898*103  23  '29  4  '28 

-would  do  just  as  well  if  the  6,  9,  5,  3 — 8,  7,  2,  9  were  left  out, 
^particularly  as  there  follows 

"  Probably  fixed." 
1831*16....     19^*20  4"*48  S  4  nights. 

Also  the  approximate  catalogue-places  might  be  given  for  1900. 

There  are  very  few  misprints,  the  only  one  worth  noting  being  the 

•catalogue-name  of  2  80,  which  should  be  Fiazzi  0^*251,  not  251 

Fiscium.      A  little  more  information  might  perhaps  have  been 

given  concerning  H  1968  on  p..  13,  which,  being  peculiarly  a  case 

-of  proper  motion,  should  have  its  catalogue-name  '*  Lalande  593  " 

.attached,  the  references  to  "Lick,  vol.  ii.  p.  17,  and  M.  N.  1894," 

might  have  been  included,  and  at  the  bottom  of  the  column  Sir  J. 

Herschel's  observation,  20"  +  in,  is  a  little  puzzling.  T.  L. 

Fleasubbs  op  the  TbiiBSCOpb  ♦. — Most  of  this  volume  appeared 
first  in  Popular  Science  Monthly.  The  author,  Garrett  F.  Serviss, 
sets  out  with  the  idea  that  an  amateur  is  possessed  of  three  re- 
fractors, a  3-inch,  a  4-inch,  and  a  5-inch,  and  he  describes  in  a  most 
engaging  way  the  objects  which  each  instrument  will  show  to 
advantage.  Of  course,  an  indi\ddual  need  not  have  three  refractors  ; 
the  idea  is  introduced  as  the  readiest  way  of  reaching  all  classes. 
A  very  practical  and  useful  chapter  on  the  principles  and  qualities 
of  refractors  introduced  the  hook,  and  a  theoretical  chapter  on 
"Flanets  among  the  Stars  "  closes  it.  The  book  is  furnished  with 
very  clear  maps  inserted  in  the  places  where  the  letterpress  requires 
them,  not  all  at  the  end.  In  these  maps  only  the  double  stars, 
variable  stars,  and  nebulae  mentioned  in  the  book  are  given,  thus 
avoiding  confusion.     A  good  book  for  beginners. 


NOTES. 

MiNOB  Flaxet  Notes. — ^Dr.  Bauschinger  has  celebrated  the 
•centenary  of  the  discovery  of  Ceres  by  the  publication  of  an 
interesting  pamphlet  (from  the  Berlin  Eechen-Institut)  containing 
•exhaustive  statistics  concerning  all  the  planets  known  by  the  end 
of  1900.     We  summarize  the  principal  conclusion's : — 

(i)  The  ascending  nodes  show  a  distinct  tendency  to  congregate 
in  the   neighbourhood    of    Jupiter's    ascending    node. 

*  '  Pleasures  of  the  Telescope.'    Qarrett  P.  Serviss.    Published  in  London 
by  Hirschfield  Bros.,  13  Fumival  Street,  Holbom,  E.C.,  1901. 
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Newcomb  had  deduced  from  theory  that  this  was  to  be 
expected. 

(2)  315  planets  have  inclination  under  10°,  133  between  10°' 

and  20°,  29  between  20°  and  30**,  i  (Pallas)  over  30°. 

(3)  302  planets  have  eccentric  angle  ^  under  10%  157  between 

10°  and  20°,  2  over  20°.  There  is  a  slight  tendency  for 
large  eccentricity  and  large  inclination  to  go  together. 

(4)  There  is  a  very  distinct  tendency  for  the  longitudes  of  peri- 

helion  to  congregate  near  the  longitude  of  Jupitei^s 
perihelion.  It  is  partly  owing  to  this  that  September 
has  far  the  highest  record  of  discoveries.  For  the 
direction  of  Jupiter's  perihelion  is  in  opposition  about 
that  time. 

(5)  The  next  classification  is  by  mean  distance  from  the  Sun. 

The  most  distinct  gaps  are  at  mean  daily  motion  900'' 
and  600"  (that  is,  three  ti^es  and  twit^  Jupiter's  mean 
daily  motion).  These  gaps  are  considered  as  dividing  the 
family  into  three  groups : 

'  I.  The  Maw-group,    /i  between  2015"  and  900"...  108  planets. 
11.  The  chief-group,  „  900      ,»     600  ...  337       „ 

III.  The  Jupiter-group,       „  600 .    „    400  ...     18       ,, 

A  table  is  given  of  the  other  less  strongly-marked  gaps. 

(6)  Then  follows  a  very  interesting  section  dealing  with  the- 

brightness  and  probable  dimensions  of  the  planets.  The 
statistics  make  it  probable  that  there  are  few  undis- 
covered planets  which  are  brighter  than  io|  mag.  at 
mean  opposition.  But  we  do  not  seem  to  be  anywhere^ 
near  exhausting  the  fainter  ones. 

Dr.  Bauschinger  assumes  a  mean  albedo  of  0*24,  halfway  between 
Mercury  (o*i9)  and  Mars  (0*29).  He  deduces  the  following^ 
formula  for  the  radius  in  kilometres  p : — 

911 

logp  =  3*3135  +  log  [a  (a- 1)]-  ^, 

m^  being  the  magnitude  at  mean  opposition. 

Using  this  formula,  202  planets  have  radii  under  40  kilometres^ 
201  between  40  and  80  km.,  41  between  80  and  120  km.,  12 
greater  than  120  km. 

The  following  are  the  radii  in  kilometres  of  the  12  largest  minor 
planets  as  given  by  the  formula,  also  of  Eros  : — 


km. 

(i)  Ceres     . . . ; 386 

(2)  Pallas 292 

(3)  Juno 146 

(4)  Vesta    ....  417 

(7)  Iris 124 

(9)  Metis    ..... . .  124' 

(10)  Hygiea     173 

The  12  largest  ones  form  §  of  the  volume  of  the  entire  family,, 
and  as  it  is  probable  that  those  still  to  be  discorered  are  nearly  iXl 


km. 

(15)  Eunomia    ....  148 

(16)  Psyche 139 

(22)  Kalliope .  rf . . . .  126 

(29)  Amphitrite     . .  143 

(349)  Berabowska  ..  128 

(433)  Eros    16 
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mall,  be  estimates  the  combined  volume  as  that  of  a  sphere  of 

60  km.  radius.     This  would  have  a  volume  j^  of  the  Earth  ;  and 

f  we  assume  a  mean  density  |  that  of  the  Earth,  the  mass  would 

yg^  of  the  Earth,  or  -j^;^  of  the  Moon. 

If,  instead  of  the  mean   albedo  0*24,  we  use  0*44,  wbich  is 

-deduced  from   Prof.  Barnard's  micrometric  measures  of  Ceres, 

IPallas,  Juno,   Vesta,  we  must  multiply  the  radii  given  by  Dr. 

ZBauschinger's  formula  by  the  fector  V-A-,  or  ©•7386.     This  would 
^reduce  the  total  mass  to  ^  of  that  of  the  Moon. 

Such  estimates  are,  of  course,  not  very  reliable,  for  there  may  be 

3nany  bodies  of  considerable  (relative)  size  near  the  orbit  of  Jupiter, 

-.snd  invisible  owing  to  their  great  distance.    However,  it  seems 

^pretty  clear  that,  on  any  prot«ible  supposition,  the  mass  of  the 

<«ntire  family  is  considerably  less  than  that  of  the  Moon. 

A.  C.  D.  C. 


Obituaby. — John  Bbett,  A.E.A.      With  regret  we  have  to 

announce  the  death  of  Mr.  John  Brett,  which  happened  early  in 

January.    To  most  persons  the  name  will  be  familiar  as  that  of 

^  famous  artist  rather  than  that  of  an  astronomer,  but  at  one  time 

be  was  a  fairly  regular  attendant  at  the  meetings  of  the  Boyal 

Astronomical  Society,   which    he  frequently  enlivened    by    apt 

remarks,  and  contributed  several  valuable  papers  to  the  Monthly 

Notices.     Mr.  Brett  went   to   Sicily  with   an   expedition  under 

Mr.  Lockyer's  direction  to  observe  the  total  solar  eclipse  of  1870 

December,  when  he  was  favoured  with  good  weather,  and  was 

^ble  to  furnish  an  interesting  report  of  his  observations.      He 

was  elected  a  Fellow  of  the  Society  in  June  1 871,  and  shortly 

after  contributed  various  papers,  mostly  of  an  optical  nature,  as 

might  be  expected  from  an  artist.     In  one  he  appears  to  suggest 

that  the  luminous  halo  on  which  the  Sun  seems  to  be  projected 

under  normal  conditions  might  be  actually  the  corona  ;  in  another 

he  sought  for  an  explanation  of  the  ring  of  light  seen  round  the 

planet's  limb  on  the  occasion  of  the  transit  of  Venus  1874,  and 

Suggested  that  if  Venus  had  a  transluceut  envelope  of  great 

•density  as  well  as  a  burnished  reflecting  surface,  the  appearance 

^Vould  be  accounted  for.    He  observed  the  partial  eclipse  of  the 

*Sun  of  1874  October  from  Q-uernsey,  and  contributed  a  paper  on 

^is    observations  of  this,  making  a   suggestion,  but  with  some 

Reservation,  that  the   existence  of  an  ■  atmosphere  in  the  lunar 

'v^alleys  would  account  for  some  phenomena  then  seen.     Other   * 

tt^^apers  by  him  of  a  similar  nature  will  be  found  in  the  Monthly 

-^^otices.     Of  his  artistic  career  this  is  not  the  place  to  write  in 

"■^^etail,  but  his  pictures  of  sea  and  coast  scenery  are  weU  known, 

^>iore  than  one  of  his  works  having  found  a  place  in  the  Chantrey 

^"^lUollection  at  South  Kensington.     He  died  at  his  house,  Daisy^eld, 

^^utney  Heath,  on  January  7,  aged  7.0, 

The  Distance  of  Nota  Pbbsei. — A  valuable  statement  of 
^^rof .  Kapteyn's  suggestion  about  the  nebulosity  round  Nova  Persei 
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will  be  found  in  the  report  of  the  £.  A.  S.  Meeting  in  this  number, 
and  the  discussion  which  took  place  thereon  seems  to  embody  all 
the  opinions  on  the  subject.     The  important  thing  now  seems  to  be 
to  know  the  parallax  of  the  star.     Several  attempts  have  been 
made  at  this  as  yet  without  any  trustworthy  result.     M.  Osten^ 
Bergstrand,  of  the  Upsala  Observatory,  published  last  October 
{A,  N,  3748)  some  measures  of  the  distance  of  the  Nova  from 
neighbouring   stars  in   March   and   September,   which  gave  the 
unlooked-for  result  that  its  Eight  Ascension  had  increased  be-- 
tween  those  days,  whereas,  if  its  parallax  bad  been  smaller  than 
that  of  the  comparison-stars,  the  £.A.  should  have  diminished ;  the 
probability  is,  therefore,  that  this  displacement  is  due  to  a  proper 
motion  of  the  Nova.     Other  persons  have  made  similar  faieasures,. 
but  no  definitive  value  of  the  parallax  has  yet  been  published,  no 
doubt  after  this  month,  when  the  star  will  have  completed  two> 
parallax  periods,  something  will  be  forthcoming. 


Sib  Chables  Todd. — On  December  5th  last  the  heads  of  various- 
departments  connected  with  the  Postal  and  Telegraph  Service  of 
South  Australia  met  to  congratulate  Sir  Charles  Todd,  the  Deputy 
Postmaster-General,  on  the  occasion  of  his  Diamond  Jubilee,  be 
having  completed  his  sixtieth  year  of  service  under  the  Imperial 
Government.  We  are  careful  to  write  '*  Imperial,"  because  in 
these  days,  when  the  connections  between  Great  Britain  and  her 
colonies  are  being  emphasized,  it  is  worth  pointing  out  that  many 
of  the  Staff  of  the  Colonial  Observatories  are  home-grown,  and 
Greenwich  is  proud  to  think  that  Sir  Charles  Todd,  the  Director 
of  the  Adelaide  Observatory  and  a  leading  official  of  the  Post  Office,, 
is  one  of  her  sons.  Sir  Charles  never  forgets  that  fact,  and  in  his 
speech  on  this  occasion  recalled  the  day  in  184 1,  which,  although 
in  December,  was  the  longest  in  his  life,  when  he  sat  on  an  office- 
stool  for  the  first  time  from  8  o'clock  till  4  in  the  afternoon  in 
Greenwich  Observatory.  His  after  career  may  be  briefly  sketched. 
After  a  few  years  computing  at  the  Eoyal  Observatory,  he  went  as 
an  observer  to  Cambridge  for  a  short  time,  and  then  returned  to 
Greenwich,  where  the  chronograph  which  had  recently  been  intro- 
duced for  recording  transits  was  put  under  his  care ;  and  as  he 
showed  himself  very  apt  in  electrical  matters,  when  a  man  was- 
enquired  for  to  take  charge  of  the  newly  established  telegraph  at 
Adelaide,  Sir  George  Airy  recommended  Todd.  How  successfully 
he  managed  this  work,  and  not  only  initiated  the  making  of  a 
telegraph-line  across  the  Australian  Continent,  but  also  carried  it 
out  almost  with  his  own  hands,  is  well  known.  The  Adelaide 
Observatory  was  afterwards  given  into  his  charge ;  and  now  in 
his  76th  year  he  remains  well  and  hearty,  quite  competent  to 
carry  on  both  his  offices.  No  wonder  his  son  said,  in  returning 
thanks  for  the  family,  that  "  with  such  a  father  they  might  be^ 
excused  if  they  felt  a  pride  in  his  career." 
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A  SUGGESTED  OaUSB  O*   CoMETS'    TaILS   AND   THE   AlTBOEA. — Iq 

the  January  number  of  the  Popular  Science  Monthly  there  is  a 
fascinating  article  by  Prof.  John  Cox,  of  McGill  University,  Montreal^ 
giving  the  gist  of  a  theory  lately  put  forward  by  the  Swedish 
physicist  Airhenius,  which  promises  to  explain  several  things  for 
which  a  definite  cause  has  not  yet  been  assigned.  Prof,  J.  J. 
Thomson  has  shown  that  the  corpuscles  given  ofE  by  the  negative 
electrode  in  a  Crookes'  tube  which  form  the  cathode  rays  are  of 
inconceivable  minuteness — of  about  one-thousandth  the  size  of  a 
hydrogen  atom — and  it  is  also  known  that  these  corpuscles  are 
given  off  by  hot  bodies  such  as  glowing  metals.  Now  the  extreme 
minuteness  of  these  particles  makes  it  possible  for  them  to  be 
propelled  by  the  Sun's  light,  for  their  surface-area  is  large  com- 
pared with  their  mass,  and  hence  the  explanation. 

In  the  case  of  comets,  as  they  pass  perihelion  the  Sun's  heat  sets 
up  an  action  in  the  mass  of  which  they  are  composed,  so  that  they 
give  off  particles  of  different  degrees  of  smallness,  the  larger  of 
which  are  drawn  back  into  the  comet,  but  the  smaller  are  driven 
radially  into  space  by  the  Sun's  light,  and  so  form  a  tail.  Another 
result  of  this  theory  of  light-driven  corpuscles  is  that  the  Sun  is 
continually  giving  off  into  space  electrically-charged  particles,, 
some  of  which  reach  the  Earth,  which  might  be  the  cause  of 
Tarious  observed  phenomena.  At  times  of  great  solar  activity  more 
corpuscles  reach  the  Earth,  and,  moreover,  as  they  are  propelled  in 
the  plane  of  the  Sun's  equator,  their  effect  will  be  greater  at  the 
times  of  the  year  when  the  Earth  is  in  that  plane,  which  would 
account  for  the  excess  of  Aurora  Borealis  seen  in  March  and 
September.  Arrhenius'  theory  seems  to  have  the  support  of 
Prof.  J.  J.  ThoiDSon,  and  Prof.  Cox's  popular  account  of  it,  which 
explains  in  some  detail  how  it  may  supply  reasons  for  the  Sun's 
corona,  zodiacal  light,  and  the  G-egenschein,  should  be  read,  as  we 
may  hear  more  of  this  matter. 


The  Diambtees  of  Jupitee's  Satellites. — Prof.  T.  J.  See,  in 
A.  N.  3764,  gives  another  paper  in  connection  with  his  researches 
on  the  diameters  of  planets  and  satellites.  In  this  paper  he  gives 
his  own  measures  of  the  satellites  of  Jupiter  and  Saturn  made  with 
the  26-inch  Washington  refractor,  both  at  night  and  in  the  day- 
time just  after  sunset.  Erom  these  he  deduces  the  following 
corrections  for  irradiation : — 

J.  I o"-25  J.  in o"-34 


J.  II O  '23 


J.  IV o  '27 


and   taking  the  mean  of  several  observers  since  W.  Struve  he 

obtains : — 

Observed  Corrected  for 

Satellite.  diameter.  irradiation.  Kilometres. 

J.  1 l^-oS  o"-88  3318 

J.  II o  *g6  076  2865 

J.  Ill 1-58  1-28  4826 

J.  IV I  '44  I  '2^4  4675 
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*^  These  values  of  irradiation  are  considerably  smaller  than  the 
irradiation  for  Jupiter  (o"' 7 5).  When  projected  on  the  planet's 
disc  in  transit  all  the  satellites,  as  is  well  known,  appear  fiainter 
than  the  body  of  Jupiter,  except  Satellite  II.,  which  appears  as  a 
white  spot,  and  is  thus  brighter,  area  for  area.  Mr.  E.  J.  Spitta's 
albedoes — 0*656, 0715, 0*405, 0*266,  that  of  Jupiter  being  0*624 — 
conform  accurately  to  my  own  estimates  of  the  relative  lustre  of 
these  several  objects.  But  while  Satellites  I.  and  II.  are  slightly 
brighter,  area  for  area,  than  the  disc  of  Jupiter,  their  irradiations 
when  off  his  disc  nevertheless  are  smaller,  on  account  of  the  great 
increase  in  the  area  of  the  satellite  discs  due  to  irradiation." 


The  Lalande  Prize  of  the  French  Academy  of  Sciences  has  been 
awarded  to  Dr.  Thome,  Director  of  the  Cordoba  Observatory,  for 
his  Catalogue  of  Southern  Stars  from  22°  to  52^  South  Declina- 
tion, and  for  undertaking  the  Zone  of  the  Astrographic  Chart 
—22**  to  —  31°,  which  had  been  resigned  by  the  La  Plata  Observa- 
tory. 

Mb.  Mee's  card  almanac, ''  The  Heavens  at  a  G-lance,"  1902,  is 
a  useful  adjunct  to  the  astronomer's  study-table.  It  gives,  in  a 
concise  form,  astronomical  information  that  one  often  wants  in  a 
hurry,  and  saves  hunting  up  a  reference-book.  It  gives  this  year, 
for  the  first  time,  two  small  maps  showing  the  northern  and 
southern  stars  visible  from  Q-reat  Britain. 

The  death  is  announced  of  Sir  James  Timmins  Chance,  a 
member  of  the  well-known  firm  of  glass  manufacturers  of  Birming- 
ham. Sixty  years  ago,  when  an  undergraduate  at  Cambridge,  he 
invented  an  ingenious  process  for  grinding  and  polishing  glass, 
which  has  not  yet  been  superseded. 

It  is  stated  that  the  Grottingen  Academy  of  Sciences  will 
maintain,  at  its  own  expense,  during  the  period  of  the  special 
international  magnetic  work,  a  magnetic  and  meteorological  obser- 
vatory near  Apia,  in  the  Samoan  Islands,  of  which  Mr.  A.  Nip- 
poldt,  of  the  Potsdam  Observatory,  will  be  in  charge. 

A  MEDALLION  bust  of  Sir  George  Airy  has  been  placed,  by  his 
daughters,  on  the  north-east  wall  of  the  Greenwich  Parish  Church, 
St.  Alfege. 

The  Annual  General  Meeting  of  the  Eoyal  Astronomical 
Society  will  be  on  Friday,  February  14,  at  3  o'clock  in  the 
afternoon.  .The  next  Meeting  of  the  British  Astronomical 
Association  will  be  on  "Wednesday,  February  26. 


From  an  Oxford  Note-Book. 

The  most  exasperating  part  of  it  all  was,  perhaps,  the  fact  that  if,  instead  of 
going  away  off  into  the  interior  to  search  for  good  weather,  we  had  simply  gone 
ashore  from  the  gunboat  that  carried  us  to  Sumatra,  and  put  up  our  instru- 
ments on  the  sea-shore  or  near  it,  we  should  have  had  successful  observations, 
for  the  ship's  people  had  a  fine  view  of  the  eclipse,  with  nearly  twenty  seconds 
longer  duration  of  totality.    Sut  this  was  something  that  could  not  be  fore- 
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seen,  for  the  meteorological  reports  had  made  Solo  i  the  most  favourable  of  all 

the  stations One  of  the  most  unpromising  places  in  Sumatra,  according 

to  the  meteorological  reports,  was  Padang-Panjang.  It  rained  there  all  the 
time,  and  there  was  certainly  no  chance  for  obseryations  at  that  point,  so 
astronouiers  passed  it  by,  though  it  was  more  conoe7iient  than  any  of  the  other 
stations  in  the  interior.  There  was  a  story  told  of  a  Dutchman  who  lived  at 
Padang-Panjang,  who  was  very  anxious  to  see  the  eclipse,  but  he  had  no  faith 
in  Padang-Panjang,  and  so  he  came  down  to  Solok  to  get  a  view  of  the  corona. 
As  chance  would  have  it,  it  was  splendidly  clear  during  totality  at  Padang- 
Panjang. 

These  words  are  extracted  verbatim  from  Prof.  Barnard's  report 
on  his  expedition  to  observe  the  eclipse  at  Solok,  in  Sumatra 
(Popular  Astronomy,  No.  90),  except  that  I  have  italicized  a  few 
words.  We  could  not  have  a  better  example  of  the  futiUty  of 
being  guided  by  meteorological  forecasts  when  there  are  other  con- 
siderations of  importance  (hence  the  italics).  Among  several  stations 
equally  convenient  and  with  equal  duration  of  totality,  it  would, 
of  course,  be  foolish  to  choose  that  with  a  bad  meteorological 
record  in  preference  to  that  with  a  good.  Success  might  attend 
such  a  choice,  but  would  prove  nothing.  Indeed  it  will  appear 
from  the  experience  of  the  last  sixteen  years,  as  recounted  below, 
that  in  this  particular  period  success  would  have  iavariahly 
attended  a  deliberate  choice  of  the  station  with  a  poor  meteoro- 
logical record.  But  I  certainly  should  not  advocate  doing  this  on 
principle.  What  I  do  think  we  may  legitimately  infer  and  act 
upon  (and  I  have  urged  this  for  some  years  past  in  spite  of  one 
or  two  wise  head-shakings)  is  that  all  other  considerations  should 
take  precedence  of  meteorological  promises.  These  last  represent 
a  very  small  possible  gain,  which  has  been  magnified  out  of  all 
proportion  to  its  merits  ;  and  it  is  really  a  safer  course  to  neglect 
it  altogether.  We  have  had  some  "  fat "  years  for  eclipses,  and 
some  "  lean  "  ones  are  in  prospect.  Before  our  experience  and  its 
lessons  are  forgotten  let  ns  see  what  it  amounts  to. 

1 90 1.  Sumatra  and  Mauritius,     See  extracts  above. 

1900.  Tripoli,  Algiers,  Spain,  Americ-a.     Eine  everywhere. 

1898.  India.     Fine  everywhere. 

1896.  Norway :  cloudy.  Japan  :  cloudy  at  Esashi  and  Akkeshi, 
which  were  selected  in  preference  to  Kushiro  on  the  strength  of 
meteorological  reports.  Fine  at  Kushiro.  Nova  Zembla  (passed 
over  by  the  official  expeditions,  mainly  on  the  strength  of  meteoro- 
logical reports ;  and  occupied  by  Sir  George  Baden-Powell  as  an 
afterthought):  fine. 

1893.  Brazil  and  S,  Africa,  Fine  both  stations,  although  fore- 
casts were  poor. 

1889  (December).  In  S,  Africa  the  meteorological  reports  of 
three  years  previous  predicted  cerPnn  fine  weather;  but  it  was 
cloudy  for  several  days  near  the  eclipse.  In  Cayenne,  where  the 
chances  were  considered  poor,  it  was  tine,  and  photographs  were 
obtained,  at  the  cost  of  Father  Perry's  life. 

1889  (January).  America.     Fine  everywhere  (?). 

1887.  Russia.     Cloudy  everywhere. 
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1886.  West  Indies.  The  British  expedition  was  split  up  into 
five  parties,  which  scattered  to  avoid  complete  failure  if  possible. 
Mr.  (now  Sir  Norman)  Lockyer,  who  was  in  charge  of  one  of  these, 
carefully  studied  the  meteorological  conditions  on  the  spot  for 
some  days ;  and  in  consequence  of  his  observations  determined  to 
move  to  another  locality  with  better  promise.  He  was  the  only 
one  who  failed  to  see  the  eclipse ;  and  Mr.  W.  H.  Pickering,  whg 
arrived  at  the  last  moment  and  occupied  the  deserted  station,  had 
perhaps  the  best  weather  of  all  of  us. 

This  is  the  extent  of  my  personal  experience,  but  it  seems  to  me 
tolerably  convincing.  Tn  not  one  single  instance  has  the  payment 
of  attention  to  meteorological  promises  been  rewarded ;  indeed  it 
has  been  most  cruelly  and  maliciously  punished,  where  any  notice 
has  been  taken  of  it.  Either  it  has  been  uniformly  fine  or  uni- 
formly cloudy  (and  these  possibilities  must  always  be  remembered  : 
in  these  cases  it  does  not  matter  where  you  go),  or  the  choice 
between  a  good  and  bad  station  has  resulted  in  disaster.  Had  we 
not  better  give  up  entirely  the  attempt  to  select  stations  in  this 
way  ?  We  should  save  a  good  deal  of  labour  and  expense  in  col- 
lecting information,  and  the  exasperation  of  failure  in  the  end. 

Wb  are  under  another  obligation  to  Dr.  Chandler  for  discovering 
new  merits  in  Bradley's  Yfork  {AsU «/.  513).  It  would  appear  that 
Bradley  was  within  measurable  distance  of  adding  the  discovery  of 
the  variation  of  latitude  to  those  of  aberration  and  nutation: 
indeed  he  got  so  far  as  to  see  that  one  year's  results  did  not 
agree  with  the  next,  of  suspecting  his  instrument  and  finding  it 
correct  when  tested.  But  of  course  the  discrepancy  was  of  a 
much  smaller  order  than  the  others,  and  it  is  not  surprising  that 
he  failed  to  completely  anticipate  the  outcome  of  another  150 
years'  observations  ;  it  is  only  wonderful  that  he  should  have  fore- 
shadowed them,  however  faintly.  To  the  gratitude  of  G-reenwich 
for  this  last  revelation  of  its  past  achievements,  I  will  add  a  tribute 
from  Oxford.  Bradley  was  an  Oxford  man ;  graduated  at  BaUiol 
in  the  regular  way ;  and  came  back  to  be  Savilian  Professor  of 
Astronomy,  an  office  which  he  held  till  his  death  (for  the  last 
20  years  along  witli  that  of  Astronomer  Royal).  There  was  no 
observatory  at  Oxford  in  those  days,  and  he  made  his  earlier 
observations  at  Kew  and  Wansted,  and  the  later  ones  at  Greenwich. 
So  that  Oxford  can  only  claim  a  small  part  of  the  glory :  but  still 
I  put  in  the  claim  for  what  it  is  worth. 

The  question  has  been  put  to  me  by  Dr.  Chandler,  What  is  the 
correct  spelling  of  Wansted  ?  Bradley  spells  it  Wansted,  but 
now-a-days  it  more  often  appears  as  Wanstead.  I  replied  that  I 
did  not  know,  but  would  ask  the  best  authority  I  knew  of,  viz.. 
Dr.  J.  A.  H.  Murray,  who  is  making  the  big  Oxford  dictionary  : 
and  Dr.  Murray  very  kindly  sent  a  full  explanation  about  spelling 
generally,  which  seemed  so  interesting  that  I  asked  his  permission 
to  print  it.  At  first  he  demurred,  saying  that  much  of  it  must  be 
too  well-known ;  but  on  my  assuring  him  that  though  I  had  no 
doubt  I  ought  to  know  it,  it  was  almost  entirely  new  to  me  and  might 
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be  new  therefoi^  to  others,  lie  kindly  consented.  But  I  have  given 
this  personal  explanation  in  order  that  the  responsibilitj  for 
publication  may  rest  on  the  proper  shoulders. 

liangviage,  being  a  funotion  of  living  beings,  is  in  its  form  continuaUy 
<^anging,  so  that  no  one  speaks  quite  tne  same  as  his  grandfather,  much  less 
the  same  as  more  remote  ancestors.  The  written  form  follows  these  changes 
laggingly  and  haltingly,  because,  while  nobody  has  heard  his  great-great-grand- 
father speak,  everybody  knows  or  may  know  how  men  wrotef  two,  four,  six,  or 
eight  hundred  years  ago,  and  has  thus  a  pattern  to  adhere  to  which  he  has  not 
in  speech  itself :  although  the  phonograph  mqy,  in  course  of  time,  preserre  the 
actual  speech  of  past  generations*  Now  changes  in  spelling,  as  well  as  changes 
in  speech,  come  graduially ;  there  are  always  current  two  or  more  forms,  older 
and  newer,  of  spoken  woi^s,  and  often  of  written  words.  The  word  instead  has 
bad,  since  the  1 3th  centuiy,  the  following  forms : — 

1 4th- 1 5th  c,  in  siede ;  15th  c,  in  sted;  i6th,  in  steede ;  1 6th- 17th,  in  steed; 
1 7th-i  8th,  insied ;  1 8th- 1 9ih,  instead. 

The  second  syllable  of  Wanste(<i)d  is  identical  with  the  second  of  instead,  viz., 
the  word  stead,  originally  stede,  meaning  '*  place.^  This  is  now  commonly 
spelt  stead:  and  most  names  of  places  like  Hampstead,  Newstead,  Banstead, 
&o,  are  now  commonly  spelt  in  the  same  way.  But  it  cannot  be  said  that 
-stead  is  more  **  correct  **  than  -sted :  that  is,  if  "  correct  *'  means  representing 
the  sound  in  the  most  exact  way  possible  with  the  means  at  our  disposal,  since 
-sted  can  have  only  one  sound,  while  -stead  may  rime  (sic !)  with  bread,  dead, 
or  with  bead,  plead  ;  the  unambiguous  -sted  therefore  would  be  a  more 
**  correct  **  spelling :  but  the  ambiguous  -stead  is  at  present  usual :  and  as  the 
purpose  of  language  is  not  primarily  to  be  **  correct,"  but  primarily  to  be 
intelligible,  and  secondarily  to  be  "  correct,"  correctness  has  generally  to  be 
sacrificed  to  intelligibility  :  i.e.,  to  doing  what  at  the  time  is  customary.  The 
notion  that  there  is  a  "  proper  **  spelling  of  a  word  is  one  of  recent  origin, 
created  mainly  bj  printers'  readers  for  saving  time  and  expense  in  correcting 
proof,  and  cherished  by  school-inspectors  as  one  of  the  simplest  means  of 
plucking  exaoiinees :  in  a  natural  state  there  are  as  many  varieties  of  spelling 
as  there  are  of  pronunciation.  If  you  wish  to  be  minute  in  the  spelling  of 
Wanste(a)d  you  may  say,  "the  place  now,  in  the  English  postal  directory, 
spelt  Wanstead,  but  in  the  17th  and  earlier  i8th  century  usuaUy  Wansted,  in 
the  country  now  spelt  England,  formerly  (as  still  pronounced)  Ingland,  origi- 
nally Er^ior-land.'* 

BuMOUBB  have  reached  us  lately  that  some  of  the  German 
newspapers  have  not  been  altogether  complimentary  to  our  soldiers, 
or  to  us  generally.  It  may  help  us  to  bear  up  under  this  affliction 
if  we  glance  occasionally  at  what  some  G-erman  newspapers  say  of 
the  heavenly  bodies ;  and  so  I  will  reprint  here  an  extract  from  the 
Ntue  Hamburger  Zdtung  of  November  26  last: — 

Die  Finsternis  war  bedeutend  starker,  als  bei  dem  letiten  Yoriibergang  des 
hellen  Mondes  vor  der  Sonne  am  28.  Mai  1900,  nachmittags.  Die  wahre 
Ursache  dieser  ungewohnlichen  Finsternis  ist  der  Vorubergang  eines  Dunkel- 
mondes  vor  der  ihnne,  ein  Ereignis,  welches  ziemlich  haufig  stattfindet,  aber  in 
unserem  Klima  mit  seinem  bedeckten  Himmel  selten  beachtet  wird.  Dieser 
Weltkorper  bewegt  sich  um  die  Erde  in  14  Stunden  23  Minuten,  aber  von  einem 
Zusammentreffen  mit  der  Sonne  bis  zum  nachsten  verlaufen  14  Tage  13  Stun- 
den 48  Minuten.  Seine  scheinbare  Grosse  ist  derjenigen  des  hellen  Mondes 
ziemlich  elcich,  aber  da  er  der  Erde  viel  naher  steht,  ist  er  thateachlich  be- 
deutend kleiner.  Die  Entfernung  betragt  2  50,000  Kilometer.  Dieser  Weltkorper 
-ist  von  einer  Atmosphare  umgeben,  welche  zwar  das  Lioht  der  Sonne  einsaugt, 
aber  nicht  wieder  in  den  Weltraum  hinausstrahlt ;  nur  im  Zustande  elektrischer 
Erregung  wird  er  uns  als  leuchtende  Scheibe  sichtbar.  Eine  ahnliche  Yerdun- 
kelung  hat  sich  auch  1 891  am  1 7.  April  ereignet,  woriiber  die  Deutsche  Seewarte 
damals  auch  beriohtet  hat.  Es  ware  sehr  wiinschenewert,  wenn  die  geehrten 
lioser  dieser  Zeitung  etwaige  weitere  Beobaohtungen  mitteilen  woUten ;  vieUeicht 
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lasst  sich  dann  auch  feststellen,  class  der  Gang  der  Yerdunkelung  in  Deutsob- 
land  von  West  naoh  Ost  erfolgt  ist. 


By  his  utterance  with  regard  to  Astronomy,  to  which  attention 
was  called  a  couple  of  months  ago,  Lord  Rosebery  seems  to  have 
drawn  a  tire  of  astronomical  allusion.  In  a  leader  on  the  Chesteiv 
field  speech,  the  Daily  Telegraph  of  January  8  has  the  following 
passage : — 

A8tronomei*s,  before  the  days  of  highly-developed  telescopes,  were  apt  to 
confound  clusters  of  fixed  stars  with  nebulas,  though  there  was  nothing  in 
common  between  them  except  their  appearance  when  studied  with  low  powers. 
The  star  of  the  cluster  is  a  world  in  being ;  nebiilsc  —if  the  nebular  hypothesis 
is  true — are  a  world  in  the  process  of  making.  To  which  class  does  Lord 
KosEBEBY  belong  ?  Is  he  the  most  brilliant  of  a  detached  group  of  stars,  or  is 
he,  so  to  speak,  the  nucleus  of  a  new  political  body  ?  That  is  what  we  do  not 
know,  and  we  do  not  gain  much  instruction  from  the  lesser  lights  around  him. 

There  is  not  much  point  in  the  metaphor,  and  it  seems  a  feir 

supposition  that  Lord  Kosebery  w-ould  have  escaped  it  entirely  but 

fur  his  attempt  at  dissuasion  from  astronomical  studies.      The 

Fates  have  apparently  devised  a  suitable  punishment  for  him  :  he 

is  probably  going  to  have  a  "  sending  "  of  these  things,  and  it  will 

be  interesting  to  look  out  for  them.     Meanwhile  there  is  a  curious 

little  utterance  in  a  book  called  *  Four  Leaved  Clover,'  by  Maxwell 

G-ray,  which  got  into  the  note-book,  and  may  as  well  be  set  down 

here  as  a  minor  contribution  to  the  discussion.     Lord  Sharland 

gives  the  following  advice  to  a  person  in  grief  : — 

Minds  can't  rest  except  relatively.  Why  don't  you  learn  astronomy  ?  I  had 
a  trouble  something  like  this  once,  Marcia.  So  I  threw  myself  into  astronomy 
and  the  higher  mathematics  and  recovered.  That  is  to  say,  became  able  to 
bear  it. 


Is  the  following  little  rule,  which  I  find  jotted  down  on  the 
same  page  of  the  note-book,  well-known  ?  There  is  nothing  par- 
ticularly new  about  it,  of  course  : — 

To  find  distance  of  sea-horizon  in  miles  :  add  half  the  height  in  feet  and  take 
the  square  root. 

Mb.  T.  J.  MooBE,  of  Doncaster,  draws  attention  to  an  oppor- 
tunity of  measuring  the  size  of  Venus  during  the  next  month,  in 
an  interesting  letter  : — 

I  beg  to  call  your  attention  to  a  little  matter  in  relation  to  the  planet  Venus 
at  the  coming  conjunction  on  Feb.  14.  Eight  years  ago  her  position  in  the 
heavens  was  similar ;  and  I  well  remember  seeing  her  as  a  morning  star  on  the 
morning  of  the  day  when  she  came  into  conjunction  with  the  Sun.  Having  a 
declination  some  8°  or  9°  north  of  the  Sun  she  rose  before  him  on  that  morning, 
although  she  did  not  arrive  at  conjunction  until,  I  believe,  the  afternoon. 
However,  the  sky  was  beautifully  clear  at  noon  on  the  day  in  question,  and  I 
had  no  difl5culty  in  picking  her  up  with  the  "  finder  "  of  my  5-inch  reflector, 
which  is  of  i-inch  aperture  (cut  down  by  diaphragm  to  less  than  |-inch).  Her 
thin  crescent  was  quite  conspicuous,  but  not  to  the  extreme  points.  With  the 
larger  instrument  the  points  of  the  cusps  appeared  so  narrow  that  I  felt  that, 
had  I  had  a  double-image  micrometer  in  my  possession,  I  could  easily  have 
determined  her  diameter  to  within  i",  corresponding  to  about  o"'3  at 
mean  distance  ;  and  since  there  is  a  discrepancy  of  more  than  i"  in  the  results 
obtained  by  different  observers  using  the  most  modern  improvements,  I  think 
that  those  who  have  the  instrumental  means  at  their  disposal  should  take 
advantage  of  this  favourable  opportunity. 
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ANNUAL  GENEEAL  MEETING  OF  THE  EOTAL 
ASTRONOMICAL  SOCIETY. 

Friday,  1902  February  14. 

Dr.  J.  W.  L.  Qlaishbe,  M.A.,  F.R.S.,  President,  in  the  Chair. 

Secretaries :  F.  W.  Dyson,  M.A.,  F.R.S.,  and 
E.  T.  Whittakee,  M.A. 

Mr.  Whittaker  read  the  Minutes  of  the  last  Annual  Meeting, 
which  were  confirmed. 

Mr,  H,  P.  Mollis  read  the  Report  of  the  Auditors,  which  stated 
that  they  had  examined  the  Treasurer's  accounts  for  the  year  1901, 
and  had  found  and  certified  the  same  to  be  correct.  The  cash 
balance  in  hand  on  1901  December  31  was  ^388  185.  loc^.,  as 
compared  with  .£549  125.  lod.  on  1901  January  i,  and  that  during 
the  year  ^340  12s.  6d,  had  been  invested  in  the  purchase  of 
^400  Midland  2^  per  cent.  Debenture  Stock.  They  had  inspected 
the  books,  instruments,  and  other  effects  in  the  possession  of  the 
Society,  which  appeared  to  them  to  be  in  good  condition ;  and 
1  hey  added  a  note  to  the  effect  that,  in  their  opinion,  it  would 
1)6  to  the  interest  of  the  Society  that  the  amount  of  the  Com- 
position-Fee paid  in  lieu  of  Annual  Subscription  should  be 
increased. 

Mr.  Dyson  read  the  list  of  names  of  Fellows  and  Associates  who 
had  died  during  the  year,  wath  some  extracts  from  the  obituary 
notices  prepared  by  the  Council.  Following  the  name  of  the 
Patron  of  the  Society,  Her  late  Majesty  Queen  Victoria,  the  list 
was  made  up  as  follow's  : — Rev.  J.  Chadwick  Bates,  E.  E.  Bowen, 
John  Brett,  Rev.  R.  Crowe,  Maj.-Gen.  A.  W.  Drayson,  T.  P. 
Hartree,  Lord  Inverclyde,  S.  Wellesley  Johnson,  William  Leth- 
hridge,  D.  L.  Lowson,  Charles  Meldrum,  John  Parnell,  Sir  Cuth- 
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bert  E.  Peek,  B.  Wood-Smith  :  and  Associates,  H.  A.  Bowland, 
T.  H.  Safford,  Wilhelm  Schur. 

Mr,  WMttaker  read  extracts  from  the  Eeports  of  Observatories 
which  form  part  of  the  Councirs  Eeport, 

Mr.  Dyson  read  extracts  from  the  notes  on  the  progress  of 
astronomy  during  the  year,  which  dealt  with  the  following  sub- 
jects : — Meteoric  Astronomy,  Discovery  of  Minor  Planets,  the 
Planet  Eros,  Solar  Activity,  Photometry  and  Variable  Stars, 
Double  Stars,  the  Comets  of  1901,  the  Eevision  of  Taylor's 
Madras  Catalogue,  1835,  Total  Solar  EcHpses,  Geodesy,  and  Lati- 
tude Variation. 

27ie  President  then  announced  that  the  Council  had  awarded  the 
Gold  Medal  of  the  Society  to  Prof.  J.  C.  Kapt«yn,  of  the  University 
of  Groningen,  Holland,  for  his  work  in  connection  with  the  Cape 
Photographic  Durchmusterung  and  for  his  researches  on  stellar 
distribution  and  parallax.  In  conclusion,  addressing  Prof.  Kap- 
teyn,  he  said : — "  Professor  Kapteyn  :  In  placing  in  your  hands  this 
Gold  Medal  I  wish  specially  to  congratulate  you  upon  the  com- 
pletion of  the  Cape  Durchmusterung,  and  to  express  to  you  the 
hope  that  your  life  may  long  be  spared,  and  that  you  may  have 
health  and  strength  to  extract  from  this  grand  storehouse  of  your 
own  formation  many  more  of  the  great  cosmical  truths  which  it 
implicitly  contains,  and  be  enabled  to  enrich  still  further  by  your 
labours  the  important  branch  of  our  science  to  which  you  have 
devoted  your  life." 

Professor  Kapteyn.  Mr.  President,  will  you  allow  me  to  say  a 
few  sentences  in  answer  to  your  kind  words,  and  to  thank  the 
Society  for  the  honour  conferred  upon  me  to-day.  Apart  from 
the  satisfaction  attending  the  study  of  the  science  of  astronomy, 
which  must  appeal  to  all  those  present,  I  cannot  imagine  any 
greater  satisfaction  than  that  derived  from  the  approbation  of  the  most 
competent  men.  T  can  clearly  see  from  the  feeling  of  this  Meeting 
that  this  Medal  is  not  only  a  reward  for  work  done.  I  can  also 
clearly  see  that  the  award  has  another  meaning,  namely,  encourage- 
ment to  work  in  the  future.  I  can  assure  you,  Mr.  President, 
and  I  can  assure  the  Society,  that  apart  from  the  satisfaction  of 
studying  science  for  its  own  sake,  there  can  be  no  greater  en- 
couragement for  me  than  to  try  and  obtain  your  further  approbation 
by  continuing,  with  all  the  zeal  that  is  in  me,  the  work  for  which 
you  so  much  honour  me  this  day. 

The  President  then  invited  Dr.  T.  D.  Anderson  to  ascend  the 
dais,  and  addressed  him  as  follows :  — "  Dr.  Anderson :  It  is  a  great 
pleasure  to  me  to  hand  you  on  behalf  of  the  Society  the  Jackson- 
Gwilt  Medal  in  recognition  of  your  discovery  of  both  Nova  Aurigse 
and  Nova  Persei.  Nova  Aurigae  was  discovered  by  you  on  1892 
February  i,  when  of  the  4th  magnitude,  and  but  for  your  discovery- 
it  might  have  escaped  observation.  Nova  Persei  was  discovered 
on  February  22  of  last  year  at  2.40  a.m.,  when  of  the  2*7  magni- 
tude and  low  down  in  the  sky.     This  early  discovery  of  yours 
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made  it  possible  for  Pickering  to  obtain  its  spectrum  before  its 
maximum  was  reached,  the  spectrum  afterwards  being  quite 
different. 

"  It  is  no  small  matter  to  have  discovered  one  of  these  Novas, 
but  it  is  a  veritable  tour  de  force  such  as  a  priori  would  have 
seemed  almost  incredible  to  have  discovered  both,  and  I  am  de- 
lighted that  we  have  the  opportunity  to  congratulate  you  on  your 
success  and  do  honour  to  your  astronomical  zeal  and  intimate 
knowledge  of  the  sky.  Between  your  two  discoveries  several  new 
stars  had  been  found  at  Harvard,  but  all  by  photography. 

"  I  ought,  perhaps,  to  refer  at  greater  length  to  the  number  of 
variable  stars — no  less  than  thirty-eight — that  you  have  discovered ; 
but  on  the  present  occasion  I  should  prefer  to  restrict  myself  to 
the  subject  of  the  award,  your  wonderful  discoveries  of  the  two 
great  Novas  of  our  time." 

Major  Kingaley  Foster,  Mr.  President,  I  have  now  to  move 
that  the  Eeport  of  the  Council  be  adopted,  and  that  it  be  printed 
in  the  usual  manner,  together  with  the  President's  Address  and 
the  Eeport  of  the  Auditors. 

Mr,  F,  McClean.    I  shall  be  glad  to  second  that. 

The  motion  was  unanimously  adopted. 

Prof.  Turner,  I  have  now  the  honour  to  move  the  resolution 
of  which  notice  has  been  given,  "That  henceforth  the  Annual 
General  Meeting  of  the  Society  be  held  at  Pive  o'clock,  and  that 
Bye-law  45  be  altered  accordingly."  I  hope  it  is  not  necessary  to 
make  any  very  lengthy  remarks  in  support  of  this  resolution, 
which,  to  my  mind,  is  only  the  outcome  of  our  altering  the  hour 
of  the  evening  Meeting  from  8  o'clock  to  5  o'clock.  I  should 
rather  look  for  those  who  may  have  any  reasons  against  the 
alteration  to  state  those  reasons  fully  and  frankly  before  the 
Fellows  assembled  here.  One  objection  which  existed,  and  which 
I  felt  the  full  force  of,  in  altering  the  hour  of  the  evening 
Meeting,  was  that  those  present  and  voting  at  the  Annual 
Meeting  were  not  all  those  whose  convenience  was  affected.  That 
objection  does  not  apply  here,  as  the  Fellows  have  assembled  at 
the  Annual  Meeting  simply  to  consult  their  own  convenience, 
and  it  is  simply  for  them  to  say  whether  it  will  be  for  their 
convenience  to  alter  the  hour  of  meeting  from  3  o'clock  to  5 
o'clock.  It  is  an  obviously  convenient  arrangement,  so  far  as 
memory  is  concerned,  to  have  one  hour  uniformly  throughout  the 
year,  instead  of  a  different  hour  for  the  Annual  Meeting,  which, 
80  far  as  I  am  aware,  has  no  convenience  attached  to  it. 
I  think  it  is  right  to  mention,  though  I  lay  no  stress  upon  it,  that  at 
present  the  hour  of  meeting  at  3  o'clock  necessitates  the  holding  of 
the  Council  Meeting  which  corresponds  with  this  meeting  a  week 
earlier.  It  may  be,  if  the  hour  is  altered,  the  Council  will  change 
their  Meeting  to  the  same  day  as  the  Annual  Meeting ;  and  I 
might  mention  in  my  own  case,  coming  from  Oxford,  it  would  be 
a  distinct  personal  convenience  to  me.      It  will  make  one  journey 
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instead  of  two^  and  the  same  would  be  the  case  for  several  members 
of  the  Comicil.  However,  I  do  not  think  any  stress  should  be 
laid  upon  that,  in  comparison  with  what  may  be  for  the  general 
convenience. 

ITie  Astronomer  Royal.  I  shall  be  glad  to  second  the  motion,  but^ 
as  Prof,  Turner  has  said,  it  is  a  question  for  the  Fellows  generally  U^ 
decide.  It  seems  to  me  that  the  Meeting  to-day  is  very  much  fidleiT* 
at  this  time  (5  o'clock)  than  when  I  came  in  at  3  o'clock.  II 
think  it  will  be  found  more  convenient  to  meet  at  5  o'clock,  but 
this  is  a  question  for  the  Fellows  to  decide  themselves. 

Captain  Noble.  As  one  of  those  who  supported  actively  the 
suggestion  to  change  the  hour  of  our  Meeting  from  8  o'clock  to 
5  o'clock,  I  should  certainly  oppose  this  idea  of  altering  the  hour 
of  our  Anniversary  Meeting.  If  we  are  going  to  have  that 
Meeting  at  5  o'clock,  and  if  the  proceedings  are  going  to  be  pro- 
tracted like  this — for  we  are  not  through  our  work  of  to-day  yet — 
I  do  not  know  at  what  time  we  shall  get  away  on  the  nights  of 
the  Annual  Meeting.  On  the  night  of  the  Ordinary  Meeting, 
unless  we  have  a  great  many  papers,  we  do  get  away  by  or  before 
7  o'clock,  but  whether  we  should  do  so,  assuming  we  alter  the 
Annual  Meeting  hour,  I  think  is  extremely  doubtful. 

Mr.  Knohel.  It  is  rather  surprising,  Mr.  President,  that  a 
motion  to  alter  our  custom  of  so  many  years  should  not 
have  been  supported  by  some  arguments.  The  only  argument 
Prof.  Turner  has  advanced  is  that  all  the  Meetings  throughout 
the  year  would  be  at  the  same  hour,  and  also  that  it  would  be  a 
convenience  to  himself  to  come  up  from  Oxford.  It  seems  to 
me  that  what  Capt.  Noble  has  brought  forward  is  a  very 
serious  point  for  consideration.  At  the  present  moment, 
supposing  the  5  o'clock  hour  had  been  in  force,  it  would  have 
been  7.10  ere  we  had  reached  our  present  stage,  and  the  business 
is  not  yet  over.  We  have  all  got  to  go  to  dinner  some  time  or 
other,  and  by  the  arrangement  proposed  we  should  not  get  away, 
perhaps,  till  7.30.  That  is  the  position  in  which  we  should  stand. 
We  know  perfectly  well  that  there  is  a  great  deal  of  business  to  be 
done  at  the  Annual  Meeting.  The  reading  of  the  Council's  Report 
by  the  Secretaries  has  always  been  a  real  thing — never  a  farce — 
and  I  hope  it  will  never  be  otherwise.  It  is  most  important  that 
the  Council's  Eeport  should  be  fully  read  to  the  Meeting.  Then 
we  have  the  President's  Address,  which  is  also  a  lengthy  pro- 
ceeding. We  have  often  had  discussions  which  have  lasted  very 
much  longer  than  this  discussion  is  going  to  last.  The  difficulty 
is  that  the  Annual  Meeting  may  last,  say,  for  three  hours.  These 
are  very  strong  arguments  against  making  the  Meeting  later.  If 
Professor  Turner  had  made   the  more   modified   proposition  of 

4  o'clock  it  would  have  been  much  more  agreeable ;  but  as  to 

5  o'clock,  I  think  it  is  a  very  ill-advised  proposition,  and  I  hope  it 
will  be  entirely  objected  to. 

The  President.     I  think  we  have  practically  made  up  our  minds 
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as  to  the  hour  we  prefer.    There  is  not  much  to  discuss  about  it^ 
so  I  will  proceed  to  take  the  vote. 

Professor  Turner.     May  I  replj  ? 

The  President.     Is  it  worth  while  ? 

A  Fellow.  I  should  like  to  ask  the  President  what  the  effect 
has  been  of  the  change  from  8  o'clock  to  5  o'clock. 

Professor  Turner,  I  only  wish  to  say,  in  response  to  the  argu- 
ments that  have  been  advanced,  that  in  my  opinion  any  meeting 
can  be  got  over  in  two  hours  if  there  are  only  two  hours  to  spare. 
If  there  are  four  hours  to  spare  there  is  a  tendency  to  take  four 
hours  over  it.  The  reading  of  the  report  has  silways  been  a 
serious  business,  and  I  hope  it  will  continue  to  be  so  ;  but  there 
are  degrees  even  in  that.  It  is  just  a  question  of  how  many 
points  are  put  in.  It  would  take  five  hours  to  read  the  whole 
Eeport ;  but  a  selection  is  made  to  suit  the  convenience  of  the 
Meeting. 

The  President  then  put  the  motion  to  the  Meeting,  and  aft^r  a 
show"  of  hands  declared  it  carried  by  18  to  15  votes,  remarking 
at  the  same  time  that  he  wished  it  had  been  adopted  by  a  larger 
majority. 

The  President  then  appointed  Mr.  A,  Fowler  and  Mr.  Hard- 
castle  to  be  Scrutineers  of  the  Ballot,  which  was  then  taken,  and 
the  following  Officers  and  Council  were  declared  elected  :  — 

President :  J.  W.  L.  Glaisher.  Vice-Presidents :  Sir  William 
Abney,  "W.  H.  M.  Christie  (Astronomer  Eoyal),  E.  B.  Knobel, 
and  H.  F.  Newall.  Treasurer'.  W.  H.  Maw.  Secretaries:  F.  W. 
Dyson  and  E.  T.  "Whittaker.  Foreign  Secretary :  Sir  William 
Huggins.  Council :  Sir  K.  S.  Ball,  A.  A.  Common,  A.  M.  W. 
Downing,  Major  E.  H.  Hills,  Thomas  Lewis,  Frank  McClean, 
Major  P.  A.  MacMahon,  A.  A.  Eambaut,  G.  M.  Seabroke^ 
E.  J.  Spitta,  W.  G.  Thackeray,  H.  H.  Turner. 

It  was  proposed  by  Mr.  W.  W.  Bryant,  and  seconded  by 
Mr.  G.  S.  CriswicJc,  "  That  a  vote  of  thanks  be  accorded  to 
the  Vice-Presidents  and  other  Members  of  the  Council  who 
now  retire,  for  their  services  in  promoting  the  objects  of  the 
Society." 

On  the  motion  of  Col.  Bigg-Wither,  seconded  hj  Major Kingsley 
Foster,  a  vote  of  thanks  was  accorded  to  the  Auditors  of  the 
Treasurer's  accounts  and  the  Scrutineers  of  the  ballot. 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

William  Ambrose  Kibbler,  M.B.,  Ashby  House,  3.  Manor  Eoad, 
Stamford  Hill,  N. 

C.  F.  Sandberg,  M.A.  Oxon.,  Magdalen  College  School,  and 
6  Parks  Eoad,  Oxford. 

Albert  Walter,  Koyal  Alfred  Observatory,  Mauritius. 

Edward  Fawcett  White,  Navigation  Department,  and  Merchant 
Venturers'  Technical  College,  Bristol. 
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The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society : — 

George  Herbert  Bryant,  Science  Master,  Hipperdale  Schools, 
Oinderford,  Gloucestershire  (proposed  by  Albert  Taylor). 

Capt  O,  R,  Lenoaj'Conyngham,  B.E.,  Survey  of  India,  Mus- 
soorie  (proposed  by  Major  Hills). 

S.  Alfred  Mitchell^  M.A.,  Ph.D.,  Tutor  in  Astronomy  at 
Columbia  University,  New  York  City,  U.S.A.  (proposed  by 
J.  K.  Eees). 

James  Eankine,  ii  "West  Saville  Eoad,  Edinburgh  (proposed 
by  William  Peck). 

Thomas  Thorp,  Moss  Bank,  Whitefield,  near  Manchester  (pro- 
posed by  David  G,  Simpson). 

William  Boulthee  Whall,  Younger  Brother  of  the  Trinity  House, 
Nautical  Surveyor,  Board  of  Trade  (proposed  by  M.  J.  O'Sullivan). 


THE  BKITISH  ASTEONOMICAL  ASSOCIATION. 

"The  fourth  Meeting  of  the  twelfth  Session  of  the  British  Astro- 
nomical Association  was  held  at  Sion  College,  on  Wednesday,  the 
29th  January,  1902,  Mr,  O,  M,  SeahroJce,  President,  in  the  Chair. 

Mr,  G.  F.  Chambers  read  a  paper  on  "  The  Total  Eclipse  of 
1905."  He  remarked,  that  as  this  eclipse  would  be  visible  within 
easy  reach  of  England,  it  was  desirable  to  gather  the  necessary 
information  in  good  time.  The  Madrid  Observatory  had  already 
published  a  very  fine  large-scale  chart  of  the  path  of  the  eclipse 
across  Spain.  The  time  of  the  year,  August  30,  was  not  a  favour- 
able one  for  travelling  in  Spain,  but  British  astronomers  would  do 
well  to  turn  the  opportunity  to  the  best  account,  as  their  next 
chances  of  studying  solar  eclipse  phenomena  would  only  be  as 
follows: — 1 91 2,  April  17,  when  there  would  also  be  an  eclipse 
total  in  Spain;  19 14,  August  21,  total  in  Norway ;  and  1927, 
June  29,  total  in  the  north  of  England.  Having  regard  to  the 
accessibility  of  the  central  line  and  the  comparatively  long  dura- 
tion (3^  minutes)  of  the  eclipse,  this  of  1905  might  be  regarded  as 
the  most  important  eclipse  of  the  first  quarter  of  the  20th 
century  as  concerns  Western  Europe.  The  weather  prospects  for 
the  end  of  August  in  Spain  were  very  favourable.  Mr.  Chambers 
then  described  in  some  detail  the  suitability  of  various  towns  for 
the  different  kinds  of  observational  work,  noting  those  with  good 
or  fair  hotel  accommodation. 

Mr.  A.  C,  D,  Crommelin  said  he  was  sure  they  were  all  very 
much  obliged  to  Mr.  Chambers  for  the  considerable  geographical 
information  he  had  furnished  them  with,  with  regard  to  the 
coming  eclipse.  In  the  recent  Spanish  and  Algerian  eclipse  the 
duration  of  totality  was  not  so  great  as  they  would  have  liked  ; 
but  in  1905,  the  duration    would  be  three  times  as  long.      It 
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'ppeared  to  him  that  the  Balearic  Islands  would  be  a  very  suitable 
^^tation,  easy  of  access  vid  Marseilles  and  with  not  so  torrid  a 
^limate  as  some  parts  of  Spain.     The  eclipse  might  also  be  seen 
^n  Northern  Canada,  Tunis,  and  Egypt. 

The  President  expressed  his  thanks  to  Mr.  Chambers  for  having 
brought  so  many  interesting  geographical  particulars  of  the  coming 
eclipse  before  the  Association  so  soon. 

Mr,  W.  E,  Besley  contributed  a  paper  on  the  Progress  of  the 
Leonid  Shower,  1901.  Although  the  shower  was  not  at  any  time 
such  a  striking  spectacle  as  were  those  of  1866  and  1868,  yet  meteors 
appeared  in  much  larger  numbers  than  in  1900.  Mr.  Besley  gave 
a  tabular  summary  of  an  effort  to  obtain  approximately  the  average 
hourly  rates  of  true  Leonids  appearing  to  observers  watching  the 
«ky  without  interruption  on  two  nights,  Nov.  14  and  1 5,  1901. 

Some  photographs  of  the  Singkep  Mechanical  Commutator  sent 
by  Mr,  David  P.  Todd,  of  Observatory  House,  Amherst,  Massa- 
chusetts, were  then  thrown  upon  the  screen,  and  described  at 
length  by  Mr.  Crommelin,  from  notes  by  Mr.  Todd. 

Mr,  Crommelin  exhibited  slides  showing  the  nebulosity  round 
Nova  Persei,  photographed  by  Prof.  Ritchey  at  the  Yerkes 
Observatory,  on  Sept.  20  and  Nov.  13,  1901.  He  said,  the 
remarkable  thing  about  them  was  the  extraordinarily  rapid  change 
between  these  dates — in  particular,  one  well-marked  tongue  of 
nebula  had  moved  over  a  minute  of  arc,  which  implied  an  almost 
inconceivable  speed.  The  Nova  was  an  enormous  distance  from 
us,  at  least  60  light-years,  in  which  case  the  velocity  of  the  tongue 
was  40,000  miles  per  second.  They  could  scarcely  imagine  matter 
rushing  through  space  at  that  rate,  so  Prof.  Blapteyn  had  made 
the  suggestion  that  the  phenomenon  was  due  to  the  light  from  the 
Nova  reaching  successively  more  and  more  distant  points  of  the 
nebula,  and  so  being  reflected  to  us,  and  rendering  the  nebula 
visible.  On-  this  supposition  the  nebula  would  be  expanding  with 
the  speed  of  light,  and  its  distance  would  be  290  light-years,  so 
that  the  outbreak  took  place  in  the  reign  of  James  I.  The  nebula 
was  very  faint  and  could  not  be  seen  by  the  eye,  and  could  only  be 
photographed  with  an  exposure  of  several  hours.  Mr.  Newall 
suggested  that  the  actinic  radiations  from  the  Nova  might  eflfect 
«ome  chemical  change  in  the  nebula  and  cause  it  to  glow :  this 
would  imply  the  same  distance  for  the  Nova  as  Kapteyn's 
hypothesis. 

The  President  observed  that  it  might  be  as  well  to  remember 
that,  although  they  had  only  direct  evidence  of  what  appeared  to 
be  light  going  away  from  the  central  star,  and  passing  through  the 
nebula,  and  being  reflected  therefrom  to  us,  still  it  was  fair  to 
assume  that  radiant  energy  generally  was  emitted  from  the  star, 
and  not  simply  that  form  of  it  which  we  call  light.  Hence  the 
luminosity  of  the  nebula  might  be  sufficiently  accounted  for. 

A  letter  from  Copt,  P,  B.  Molesworth,  B,E,,  of  Trincomalee, 
Ceylon,  to  Mr.  Maunder,  giving  his  photographic  experiences  in 
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connection  with  the  annular  eclipse,  was  then  read  to  the 
Meeting. 

Mr.  W.  F.  Denning  contributed  a  paper  on  "The  Meteoric 
Shower  of  Halley's  Comet."  Dr.  Smart,  he  said,  in  giving  particu- 
lars of  the  next  return  of  flalley's  Comet  in  1910,  mentioned  that, 
if  the  comet  was  accompanied  with  meteors,  we  might  have  & 
shower  on  or  about  May  1 7th,  when  the  Earth  reached  that  part 
of  its  orbit  corresponding  with  the  descending  node  of  the  comet. 
The  Aquarid  meteor  shower  (supposed  to  have  derived  its  origin 
from  Halley's  Comet)  had,  however,  always  been  seen  either  at  the 
end  of  Apnl  or  early  in  May,  never  so  late  as  the  middle  of  the 
latter  month.  The  reason  seemed  to  be  that  the  Earth  made  her 
nearest  approach  to  the  comet's  orbit  about  1 2  days  before  nodal 
conjunction.  Prof.  A.  S.  Herschel  gave  the  most  probable  date  of 
the  Halleyan  meteoric  shower  as  May  4,  the  position  of  the  Earth 
heing  then  distant  about  5I  millions  of  miles  from  the  cometary 
orbit,  and  the  theoretical  radiant  was  stated  to  be  at  337°  +0°, 
and  the  velocity  of  the  meteors  41  miles  per  second.  Lieut.-Col. 
Tupman  was  the  first  to  discover  this  important  shower  of  tf 
Aquarids.  It  apparently  furnished  meteors  between  April  29  and 
May  10.  From  observations  made  in  several  years  from  1876  to 
1900,  the  mean  radiant  came  out  at  a  336°'4,  I  —  2°*5. 

Mr.  Alexander  SmitJCs  slides  of  his  observatory  and  telescope 
at  Dalbeattie  were  then  exhibited. 

Papers  on  "  The  Distribution  of  Stars,"  by  Mr,  Gavin  J,  Burns ^ 
B,Sc,,  and  on  "  Some  Southern  Nebulae,"  by  Mr,  Hugh  Wright  of 
Sydney,  N.S.W.,  were  then  read,  and  the  Meeting  adjourned  at 
7  P.M.  to  February  26th. 


THE  EOYAL  METE OEOLO QIC AL  SOCIETY. 

The  usual  Monthly  Meeting  was  held  on  Wednesday,  February 
19th,  at  the  Society's  rooms,  70  Victoria  Street  Westminster, 
Mr.  W,  H,  Dines,  B,A,^  President,  in  the  chair. 

Ten  new  Fellows  were  elected. 

Mr,  E,  Mawley^  F,B,H,S.^  submitted  his  report  on  the  Pheno- 
logical  Observations  for  the  year  1901.  He  showed  that,  as 
affecting  vegetation,  the  weather  was  chiefly  remarkable  for  the 
scanty  rainfall  during  the  growing  period  of  the  year.  The  deficiency 
was  not  confined  to  any  part  of  the  British  Isles,  but  was  more  keenly 
felt  in  the  English  Counties  than  in  either  Scotland  or  Ireland. 
Wild  plants  came  into  flower  very  late,  but  not  quite  as  late  as  in 
the  previous  phenological  year,  which  was  an  exceptionally  back- 
ward one.  The  swallow,  cuckoo,  and  other  spring  migrants  were> 
as  a  rule,  rather  behind  their  usual  dates  in  reaching  these  Islands. 
The  crops  of  wheat,  barley,  and  oats  were  all  more  or  less  above 
average  in  Scotland  and  Ireland.  On  the  other  hand,  in  England^ 
.  although  there  was  a  fair  yield  of  wheat,  that  of  barley  and  oats 
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was  very  deficient.  Hay  proved  everywhere  a  small  crop,  and 
especially  so  in  the  southern  districts  of  England.  Beans,  peas, 
turnips,  swedes,  niangolds,  and  potatoes  were  all  more  or  less  under 
average  in  England,  but  either  good  or  fairly  good  elsewhere.  The 
yield  of  hops  proved  singularly  abundant.  Apples,  pears,  and 
plums  were  below  average,  especially  apples,  but  the  small  fruits, 
as  a  rule,  yielded  well. 

Taking  farm  and  garden  crops  together,  seldom  has  there  been  a 
less  bountiful  year. 


The  Constellations, 

An  Admiral  of  the  British  Navy  once,  in  commenting  on  the 
division  of  the  starry  heavens  into  constellations,  gave  an  illus- 
tration of  the  confusion  which  exists  in  modern  atlases,  and  makes 
it  a  plea  for  judicious  simplification,  in  the  following  words  : — 

The  boundaries  of  each  asterism  should  be  indelibly  fixed,  so  that  Aries 
should  no  longer  have  a  horn  in  Pisces  and' a  leg  in  Getus ;  nor  13  Arg^s  pacs 
through  the  Unicorn's  flank  into  the  Little  Dog ;  5 1  Camelopardi  might  be 
extracted  from  the  eye  of  Aurigae;  the  ribs  of  Aquarius  released  from  46 
Capricorni,  and  numerous  other  vagaries  of  the  kind  corrected.  Then  again 
there' is  such  a  jumble  of  Greek,  Boman,  and  Italian  letters,  that  the  profusion 
is  quite  confusing. 

At  another  time  he  referred  to  some  of  the  many  amendments 
which  had  been  proposed  by  others : — 

Ages  before  Julius  Schiller  had  re-baptized  the  planets  and  re-formed  the 
constellations  by  assigning  scriptural  names  to  them,  our  Venerable  Bede  had 
already  enlisted  the  twelve  Apostles,  in  order  to  displace  the  profane  signs  of 
the  zodiac. 

England's  first  Astronomer  Koyal,  more  than  a  century  earlier 
than  Admiral  Smyth,  was  ever  railing  at  Halley  for  the  introduction 
of  new  constellations  and  new  confusions  among  the  old  constel- 
lations in  the  southern  hemisphere.  He  was  especially  bitter 
towards  Halley  for  "  mutilating  "  his  catalogue,  by  altering  the 
stellar  nomenclature,  when  the  pirated  edition  of  it  was  issued  in 
1710-11.  As  Flamsteed  also  pointed  out,  even  among  those  who 
claimed  to  follow  Ptolemy  exclusively  in  these  configurations 
(Bayer,  for  instance),  the  figures  were  often  reversed  so  that  a  star 
described  by  Ptolemy  as  in  the  right  side  of  man  or  beast  would 
appear  on  the  maps  as  in  the  left  side,  and  so  on. 

New  constellations  have  been  added  from  time  to  time  by 
Hevelius,  Bode,  Lalande,  and  others,  but  these  are  usually  to 
embrace  the  scattered  stars  between  the  ancient  constellations 
and  seldom  displace  or  replace  the  Ptolemaic  constellations.  Yet 
modern  astronomers  have  seldom  been  able  to  establish  a  perma- 
nent pre-emption  claim  on  such  starry  spots,  since  the  same  assem- 
blage of  stars  not  infrequently  has  several  modern  appellations. 
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Often  these  are  of  such  diverse  character  as  to  render  conclusiye 
the  opinion  that  their  configuration  could  usually  not  have 
suggested  the  outlines  of  the  object  assigned  to  them,  however 
fervid  the  imagination  of  the  s^ealous  innovator.  The  lizard  or 
stellion,  the  hand  and  sceptre  of  Justice,  and  the  coat  of  arms  of 
Frederick,  for  example,  mark  the  same  spot, according  as  the  nomen- 
clature may  be  that  of  Hevelius,  of  Koyer,  or  of  Bode.  There 
have  thus  grown  into  our  literature  nearly  a  hundred  constellations 
in  excess  of  the  forty  enumerated  by  Ptolemy. 

Not  alone  does  this  confusion  exist  regarding  the  constellations, 
but  it  extends  into  the  nomenclature  of  the  individual  stars.  For 
three  thousand  years  or  more  the  Chinese,  Hindus,  G-reeks,£*oman8, 
and  Arabs  have  assigned  to  the  brighter  stars  descriptive  or 
imaginative  names.  Many  of  these  names  have  come  down  to  us 
in  the  literature  of  science  ;  and  most  of  them  (particularly  those 
from  the  Arabic  sources)  have  retained  their  places  in  many 
modern  catalogues  and  atlases.  It  seems  to  be  the  tendency  of 
contemporary  economy  in  the  publication  of  the  majority  of  recent 
large  catalogues,  however,  to  ignore  entirely  the  designation  of  a 
star's  identity  by  its  individual  name,  or  even  by  its  generic  name, 
and  to  fix  it  entirely  by  its  position  in  co-ordinates  of  right 
ascension  and  declination.  These  co-ordinates  are  themselves  an 
innovation  wholly  supplanting  the  longitudes  and  latitudes  of 
Tycho's  and  Flamsteed's  day,  while,  at  the  present  time,  some  are 
urging  vigorously  and  with  much  show  of  reason  the  advisability 
of  discarding  the  right  ascension  and  declination  for  the  rect- 
angular co-ordinates  suggested  by  economy  in  the  reduction  of 
photographic  plates.  This  improvement  will  doubtless  come  in 
time,  though  probably  never  to  the  entire  exclusion  of  the  a  and  c. 
With  this  change  will  likewise  be  more  persistent  the  tendency  to 
abandon  constellation  division  and  individual  nomenclature  for  the 
few  bright  stars  among  the  tens  of  thousands  of  fainter  and 
nameless  ones  which  are  rapidly  finding  definitive  places  in  cata- 
logues of  precision. 

From  Kepler's  material  cubes,  octahedrons,  <fcc.,  in  which  the 
transparent  but  solid  spheres  of  the  planets  were  enclosed  accord- 
ing to  hitf  fertile  imagination,  and  from  the  conclusions  which  he 
drew  from  the  motions  of  his  air-breathing  Mars  animated  by  the 
spark  of  life,  ultimately  came  the  inanimate,  cold,  analytic 
♦  quations  of  Newton  and  Lagrange.  The  pace  was  a  quicker  one 
than  that  which  marks  the  transition  from  the  pictured  heavens 
of  the  Chaldean  shepherds  and  of  the  Arabian  warriors,  to  the 
cold  type  of  the  Astronomische  Gesellschaft  Catalogue.  But  the 
former  served  its  purpose  well,  though  but  the  imagination  of  a 
single  man:  the  division  of  the  heavens  into  constellations,  as 
a  country  into  states,  counties,  and  towns,  has  for  ages  also  served 
a  good  purpose — not  alone  for  one  man,  nor  for  one  nation,  but 
universally ;  so  that  now  much  of  the  myth,  tradition,  and  fable 
of  antiquity  is  in  one  way  or  another  connected  with  or  com- 
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memorated  by  the  beasts  and  heroes  and  vessels  which  still  snarl 
or  hiss,  hunt,  or  sail  in  that  domain  which  knows  no  bounds — the 
blue  sea  of  night,  the  snowy  plain  of  day. 

However  assiduous,  therefore,  the  astronomer  may  be  in  re- 
ducing a  star's  co-ordinates  to  its  last  residuum  of  refinement  in 
the  hundredths  of  seconds,  however  much  of  realism  may  enter 
into  his  mental  make-up  to  the  exclusion  of  the  imaginative, 
however  sober  his  reflections  to  the  expulsion  of  life's  humour,  why 
should  he  not,  nevertheless  (yea,  even  by  very  reason  of  this  con- 
stitutional defect),  devote  some  portion  of  his  time  to  acquainting 
himself  with  the  romance  and  legends  which  adorn  the  ancient 
lore  of  his  science,  pictured  for  him  in  the  hedvens,  and  which 
will  add  a  new  charm  to  his  nightly  vigils,  and  in  this  matter  (if 
no  other)  extend  his  knowledge  of  the  classics  beyond  the  limits 
of  the  ordinary  collegiate  curriculum. 

The  writer  knows  of  no  single  book  which  gives  at  the  same 
time  so  comprehensive,  so  complete,  and  so  concise  an  enumera- 
tion of  the  names  of  the  stars  and  constellations,  and  disentangles 
so  well  the  many  confusions,  as  one*  which  was  published  two 
years  ago  in  New  York. 

As  a  work  of  reference  it  is  invaluable,  and  as  suggesting  lines 

of  thought  for  the  further  researches  of  philologist  and  antiquarian 

it  is  excellent.     In  the  Introduction  the  author  says : — 

. 
Originality  is  not  claimed  for  my  book.     Much  of  it  has  been  gathered  from 
widely  scattered  sources,  brought  together  here  for  the  first  time  in  readily 
-accessible  form,   although,  doubtless,   with  errors  and   certainly  with  much 
omission,  for  while  I  haye  sought,  as  did  Milton's  E  Penseroso^  to 

"  sit  and  rightly  spell 
Of  every  star  that  heav'n  doth  show,** 

yet  in  preparing  my  material  I  have  seen,  as  Doctor  Samuel  Johnson  wrote 
in  the  preface  of  his  Dictionary, 

"  That  one  enquiry  only  gaye  occasion  to  another,  that  book  referred  to  book, 
that  to  search  was  not  always  to  find,  and  that  to  find  was  not  always  to  be 
informed.*' 

while  to  temper  such  criticism  as  may  be  bestowed  upon  my  eflforts,  I  quote 
again  from  the  same  source  : 

"  Dictionaries  are  like  watches ;  the  worst  is  better  than  none,  and  the  best 
<sinnot  be  expected  to  go  quite  true." 

So  frank  a  confession  would  be  more  laudable  if  it  were  less 
misleading.  Having  been  gathering  notes  on  the  same  subject  for 
the  past  decade  during  a  wide  range  of  reading,  and  by  reason 
of  an  innate  interest  in  this  subject,  the  writer  has  through  the 
past  year  derived  much  pleasure  from  a  critical  examination  of 
this  book.  There  are,  indeed,  some  errors  and  some  omissions,  but, 
«o  far  as  the  writer's  researches  go,  they  are  very  few  indeed  in 
contrast  with  the  great  mass  of  details  which  the  boqk  contains. 
Some  idea  of  the  wealth  of  names  of  the  stars,  as  well  as  the 

*  '  Star  Names  and  their  Meanings,*  by  Bichard  Hinckley  Allen.  G.  E. 
Stechert :  New  York  (London,  Leipzig,  Paris),  1899. 
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assiduity  of  the  author  in  collecting  them  and  defining  them,  is 
shown  by  the  following  table,  which  gives  the  number  of  synonyma 
for  twelve  stars  taken  at  random  from  the  list  of  twenty  whose 
magnitudes  are  greater  than  the  second  : — 


a  Canis  Majoris  ....  71 

a  Argus   41 

a  Centauri 11 

o  AurigsB 46 

a  Bootis 42 

a  LyrsB 23 


fi  Orionis     29 

a  Eridani    15 

a  Canis  Minoris. ...  23 

/3  Centauri 8 

a  Virginis   72 

a  Scorpii 50 


The  text  is  arranged  alphabetically  under  the  constellation  name^ 
and  gives  first  a  history  of  the  constellation,  and  secondly  that  of 
the  various  star-names  contained  in  the  constellation.  That  these  are 
put  alphabetically  is  a  decided  advantage  over  the  more  usual  method 
of  right  ascension  or  polar  distance,  as  has  prevailed  from  the  days 
of  Aratus  to  Elihu  Burritt.  The  use  of  bold-faced  type  for  the 
leading  names — a  device  of  modern  typography — makes  them 
stand  in  sharp  relief  from  the  page  to  readily  catch  the  eye.  The 
quotations  of  verse  are  fresh  and  apt,  showing  independent 
reading  no  less  than  the  text.  Allusions  to  modern  points  of 
interest,  such  as  spectroscopic  researches,  orbital  motions,  &c.,  are 
frequent  and  trustworthy — for  thrcyughout  the  entire  book  it  is 
obvious  that  the  author  has  taken  the  pains  in  most  cases  to 
consult  the  original  publications,  both  ancient  and  modem.  Some- 
times secondary  publications  have  been  quoted  and  reference 
given  to  them  erroneously  as  authorities ;  sometimes  one  astro- 
nomer is  credited  with  originating  a  star-name,  when  another^ 
anterior  to  him,  often  by  many  years,  should  be  the  one  historically 
credited :  but  these  are  infrequent  errors.  The  numerous  mis- 
placement of  breathings  and  accents  on  nearly  all  the  Greek 
words  mars  the  typography  for  some  eyes,  but  will  probably  be 
considered  a  slight  offence  to  the  majority  of  readers. 

The  author  modestly  disclaims  that  his  book  is  intended  for 
the  "  professional  astronomer,  who,  as  a  rule,  cares  little  about  the 
old  designations  of  the  objects  of  his  study  " ;  and,  indeed,  the 
author  is  not  an  astronomer.  But  neither  was  Sir  George  Corne- 
wall  Lewis,  the  London  barrister,  who  has  written  a  classic  history 
of  Ancient  Astronomy ;  nor  Eobert  Grant,  the  invalid  student, 
who  wrote  an  equally  authoritative  account  of  the  origin  and 
progress  of  Physical  Astronomy.  Like  these,  Mr.  Allen  has 
produced  a  classic  work,  a  compendium  of  stellar  nomenclature, 
which,  in  spite  of  his  disclaimer,  is  well  worthy  the  attention  of 
every  professional  as  well  as  amateur  astronomer. 

International  Latitude  Observatory,  Heeman  S.  DaTIS^ 

Gbithersburg,  Maryland, 
.1901,  Nov.  9. 
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Personal  Equation* 

At  the  April  Meeting  of  the  Eoyal  Astronomical  Society  a  paper 
was  read  by  Mr.  Bryant  about  Personal  Equation,  which  caused 
some  discussion  about  chronographic  methods  of  observing,  by 
the  Astronomer  Koyal  and  Mr.  HoUis,  this  being  supplemented 
by  an  interesting  note  in  The  Observatory  for  May.  Mr.  Hollis 
said  that  his  method  of  observing,  taught  him  by  Mr,  Dunkin,  is 
to  wait  until  he  sees  tbe  star  actually  bisected  by  the  wire,  and 
then  he  makes  the  tap,  and  he  thinks  that  he  is  one  of  a  very  few 
who  do  that.  According  to  Mr.  Bryant  there  are  at  Q-reenwich 
two  more  computers  who  do  the  same. 

Now,  the  Astronomer  Boyal  himself  said  at  the  same  meeting : 
*'In  chronographic  observing  the  observer  should  regulate  his 
action  so  as  to  make  the  sound  of  the  tap  correspond  with  the 
passage  of  the  star  across  the  wire." 

This  method  of  observing  transits  by  chronograph  as  \i  shooting 
at  a  bird  has  been  used  and  recommended  by  high  and  reputable 
authorities,  and  is  certainly  a  natural  proclivity  in  beginners.  But 
it  happens  that  at  this  Observatory  ever  since  there  have  been 
personal  equation  determinations,  i.  6.  since  1878,  the  facts  have 
generally  been  to  show  that  the  tyro  wishes  to  make  his  equation 
zero,  and  therefore  he  instinctively  adopts  this  method,  but  that 
he  instantly  gets  better  results,  as  to  accuracy,  the  moment  he 
adopts  Mr.  Hollis's  method.  I  have  always  taught  that  "  observing 
is  recording  what  happens,  not  presuming  something  to  be  about 
to  happen,"  which  is  the  same  in  idea  as  Mr.  Dunkin's  rule  quoted 
by  Mr.  Hollis. 

I  see  also  that  in  his  Catalogue  of  Fundamental  Stars  for  1900 
(pp.  1 70-1 71),  Prof.  Newcomb  recommends  the  bird-shooting 
method.  He  quotes  Gould  and  Gill,  the  first  saying:  "The  true 
method  to  be  aimed  at,  in  chronographic  observation,  clearly  is  to 
give  the  signal  at  the  instant  when  the  star  is  actually  seen  to  be 
bisected,"  and  the  latter  endorsing  it ;  but  for  himself  he  says : 
"When  he  [Newcomb  himself]  commenced  work  as  an  astro- 
nomical observer  in  1 861,  he  adopted  this  very  method  of  waiting 
until  the  star  seemed  to  be  actually  bisected,  and  then  making  the 
tap.  The  result  was  a  very  large  accidental  error  in  his  observa- 
tions, which  was  not  diminished  until,  on  the  recommendation  of 
Prof.  Yamall,  he  adopted  the  method  of  tapping  the  chronograph 
as  if  shooting  at  a  passing  bird." 

This,  I  venture  to  say,  is  quite  the  reverse  of  my  whole  and  lengthy 
experience  with  all  the  astronomers  who  have  begun  their  transit 
observing  here,  the  hydrographic  officers  who  are  obliged  to  train 
for  six  months  here,  and  very  many  other  navy  and  army  officers. 
But  I  am  bound  to  think  the  further  statements  of  Prof.  Newcomb 
still  more  remarkable :  "  At  the  same  time  he  adopted  a  system 
which  he  thinks  might  possibly,  with  due  care  on  the  part  of  the 
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observer,  nearly  eliminate  the  error  in  question.  This  consisted 
in  noticing,  at  each  tap  of  the  key,  whether  the  sound  was  simul- 
taneous with  the  bisection  of  the  star  by  the  thread.  If,  at  the 
transit  of  any  star,  the  tap  was  found  to  have  been  made  too  late, 
an  effort  was  made  to  make  the  next  tap  too  early,  and  this  process 
of  equalization  was  continued  through  the  series  of  threads,  so 
that,  in  the  judgment  of  the  observer,  the  sound  of  the  taps  was, 
in  the  general  mean,  coincident  with  the  bisections/*  No  doubt 
Prof.  ifewcomVs  extraordinary  abilities  enabled  him  to  improve 
his  observations  in  this  way,  but  I  may  say  that  for  the  average 
observer  such  a  rule  would  be  conducive  to  utter  failure  in  its  aim. 
He  himself  adds :  *'  The  actual  elimination  of  the  error  in  this 
way  is  a  proposition  to  be  proved,  and  not  taken  for  granted."  * 

Since  1878  there  have  been,  as  above  said,  a  number  of  observers 
at  this  Observatory  who  have  begun  work  with  our  Personal 
Equation  Machine,  and  as  First  Assistant  until  1890,  and  Director 
after  that,  my  unflinching  rule  has  been  always  to  get  them  to 
observe  first  by  eye  and  ear  on  the  classic  system  as  described  by 
the  Astronomer  Eoyal  and  Mr.  HoUis  ;  after  they  are  sufficiently 
at  home  with  this  they  begin  chronographic  observations ;  at  first 
I  always  tell  them  only :  '*  record  with  the  key  the  moment  the 
fictitious  star  crosses  the  wire."  Invariably  they  have  tried  to 
have  a  very  small  equation ;  they  used  the  "  bird-shooting " 
method ;  many  naughts  came  from  the  reading  ofE  of  the  chrono- 
graph slips,  but  somehow  their  probable  error  was  always  large. 
When  they  had  tried  their  own  method  long  enough,  and  had 
become  satisfied  that  it  was  not  suitable  for  getting  the  small 
probable  errors  their  predecessors  had  reached,  I  used  to  tell 
them :  "  Don't  be  anxious  to  get  small  values,  but  only  to  see 
very  definitely  the  instant  the  star  is  bisected,  and  then  deliberately 
and  immediately  (but  only  then)  record  it."  The  result  has  been 
always,  more  or  less  quickly,  to  bring  their  equations  to  a  sensibly 
larger  negative  figure  than  formerly,  but  its  probable  error  to  a 
much  smaller  and  steadier  amount. 

Unfortunately  I  am  not  able  now  to  give  numerical  proofs  of 
what  I  say,  for  I  did  not  anticipate  this,  and  I  never  kept 
a  record  of  the  precise  time  when  each  observer  began  the 
second  method.  This  is  now  a  fact  of  unfailing  experience 
with  me,  sometimes  even  reluctantly  accepted,  but  of  which  I 
remember  no  exception.  Probably  there  is  to  be  found  some  jump 
in  the  series  of  equation  determinations  by  each  observer,  but  it  is 
not  easily  to  be  proved  that  this  corresponds  exactly  to  the  change 
of  method  ;  I  can  only  state  this  as  a  personal  reminiscence.  For 
some  of  the  last  instances  I  very  closely  remember  the  facts  :  the 
disappointment  of  the  beginners  never  to  be  able  to  improve  their 

*  I  may  add,  by-the-bye,  that  I  have  often  noticed  too  m  myself  and  others 
the  effect  of  the  star  jumping  sometimes  over  the  wire  without  appearing 
bisected,  which  Prof.  Newcomb  felt  to  be  a  result  of  fatigue  consequent  upon 
continuous  observing  work. 
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• 

»robabIe  error ;  their  disbelief  in  the  new  rule  I  advised  them  to 
kdopt ;  and  their  satisfaction  in  finding  its  actual  efficiency. 
The  advantages  of  the  Dunkin-Gould-flollis  method  are  to  my 
thinking  very  decided.     First,  it  gives  (in  observing  equatorial 
etars)  a  greater  constancy,  as  Dr.  Q-ill  quoted  by  Prof.  Newcomb 
says,   because  there  is  nothing  left  to  mental  -  appreciation   o£ 
<lifferent  concurring  phenomena,  but  only  of  one  :  the  bisecting  of 
"the  star.    The  taps  may  be — ^and  are  preferably — unheard ;  the 
chronograph  may  be  near  or  far  from  the  hearing  of  the  observer, 
for  its  sound  is  not  indifferent  if  the  observer  wishes  the  tap- 
beats  of  the  key  to  coincide  with  the  actual  bisection  he  sees. 
Stars  of  any  declination  are  observed  with  nearly  the  same  personal 
equation  in  time,  which  becomes  almost  impossible  with  the  other 
method.    The  field  may  be  darker  or  brighter,  or  the  stars  them- 
selves may  be,  without  probably  affecting  the  observations  ;  in  fact 
it  has  often  happened  here  that  a  gust  of  wind  has  put  out  the 
'    field- light,  but  the  observer  went  on  observiug,  following  the  star- 
image  and  recording  the  instants  it  became  bisected  by  the  dark^ 
otherwise  invisible  wires  ;  and  such  observations  have  never  shown 
any  sensible  disagreement  with  the  others  made  in  the  same  transit 
still  with  bright  field.    I  am  now  about  to  begin  trying  magnitude 
equation  determinations  directly  made  with  screens.     I   think 
there  is  certainly  a  magnitude  effect  always,  especially  for  very 
bright  or  very  faint  stars,  according  to  what  I  guess  from  experience  ; 
but  I  venture  to  forecast  there  will  be  by  this  method  a  smalkr 
^ange. 

4-s  a  further  explanation  I  wish  to  state  that  some  peculiar 

devices  are  in  use  here  that  may  contribute  to  the  result  here 

Unvaryiugly  noticed.    The  signals  are  always  "  breaks,"  the  keys 

^eing  flat  springs  (Krille's  form)  which  the  observer  presses  some 

^ime  before  and  releases  instantly  as  the  actual  record ;  a  peculiar 

^:rraiigemeDt  of  the  chronograph  coils  and  pen  allows  the  signals 

t^o  be  always  visible,  without  any  obliteration  of  the  clock-signals 

llowever  long  the  key  may  be  pressed  down  by  the  observer  before 

Vxe  actually  gives  the  break,  and  notwithstanding  the  fact  that 

t:^liey  are  all  recorded  by  a  single  pen.    In  this  manner  irregularities 

ixi  the  attractive  force  of  the  coils,  or  electro-motive  power  of  the 

Viattery,  in  the  strength  of  the  key-spring,  in  the  distance  the 

c^ontacts  are  apart,  &c.,  are,  I  think,  if  not  eliminated,  at  least 

^;reatly  diminished. 

Boyal  Observatory,  Lisbon,  Tapada.  CaMPOS  E.ODBIGUES. 

1902,  January  20. 

[By  a  somewhat  curious  coincidence  since  the  above  has  been 
in  type,  a  note  referring  to  one  of  the  points  mentioned  above  has 
^.ppeared  in  the  Astronomical  Journal  (No.  516).  Prof.  Lewis  Boss, 
IDirector  of  the  Dudley  Observatory,  Albany,  U.S.A.,  used  to 
observe  transits  by  the  "  bird-shooting  **  method,  and  from  a 
discussion  of  observations  made  with  screens  in  the  years  1879, 
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1880,  and  1882,  he  found  that  he  had  a  magnitude  equation  of 
o*-oi42 — that  is  to  say,  he  observed  faint  stars  later  than  bright 
ones  at  the  rate  of  this  quantity  per  magnitude.  He  then  con- 
jectured, as  does  Signor  Eodrigues,  that  this  variation  with 
magnitude  would  disappear,  or  would,  at  least,  be  reduced,  if  the 
other  method  of  observing  were  adopted.  Consequently  Prof.  Boss 
changed  his  habit  and  observed  transits  by  the  method  which  com- 
mends itself  to  Signor  Eodrigues,  and  when  he  again  made  special 
transit-observations,  reducing  the  light  of  the  star  by  means  of 
screens  before  the  object-glass,  he  found  that  with  the  new  method 
of  observing  the  equation  was  o**oi4i  per  magnitude.  The  equality 
of  these  two  results  is  very  remarkable.  Prof.  Boss  goes  on  to 
«ay  that  as  the  accuracy  of  modern  meridian  observations  may  be 
measured  by  o*'02  sec  d  and  the  magnitude  equation  by  —  o'*oi 
'(W--4),  it  is  absolutely  necessary  to  determine  this  last  with  all 
precision. — Eds.] 


Dr.  J\  D,  Anderson. 

Many  persons  must  have  been  pleased  to  see  the  discoverer  of 
Nova  Persei  at  the  Annual  Meeting  of  the  Astronomical  Society, 
Avhose  name  is  so  familiar,  but  who  had  never  before  put  in  an 
appearance  at  Burlington  House.  As  the  President  said,  it  is  truly 
surprising  that  both  the  sensational  "  Novas "  of  our  generation 
should  be  associated  with  the  name  of  one  man.  Thinking  that 
our  readers  would  like  to  know  more  of  the  gentleman  who  has 
received  the  Jackson-G-wilt  medal,  a  letter  was  written  to  him 
asking  for  some  information  about  his  work,  which  elicited  the 
following  interesting  reply  with  permission  to  publish. 

• 

21  East  Claremont  Street, 
Edinburgh, 
Feb.  19,  1902. 

My  dear  Mb.  Hollis, 

"  And  must  1  ravel  out  my  weaved-up  " — *'  folHes,"  1 
was  about  to  say,  like  King  Eichard ;  but  since  nothing  astronomical 
could  possibly  be  called  foolish,  I  shall  alter  Shakespeare  and  say 
"my  weaved-up  past  ? "  Of  course  I  am  reluctant;  but  your 
request  is  a  sufficient  excuse  for  any  apparent  lack  of  modesty  on 
my  part. 

I  need  hardly  say  that  before  the  advent  of  Nova  AurigsB  my 
astronomizings  were  fruitless — fruitless,  that  is  to  say,  so  far  as 
the  rest  of  humanity  was  concerned,  but  far  from  being  fruitless 
as  regarded  myself,  for  there  was  for  me  at  least  a  certain  joyful 
calm  when,  after  a  long  evening  spent  in  writing  sermons  or  in 
other  work,  I  threw  up  the  window  and  taking  out  my  little 
pocket-telescope  surveyed  the  never  palling  glory  of  the  midnight 
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a^tj.      But  after  the  appearance  of  ]Nova  AurigsB,  the  thought 

cz^ccurred  to  me  that  perhaps  after  all  new  stars  might  not  be  such 

-KT^re  phenomena  as  had  up  to  that  time  been  supposed.     The 

<z^orrectness  of  that  surmise  has  been  proved  by  Mrs.  Fleming's 

^Siscovery  since  then  of  no  fewer  than  five  of  these  objects  on  the 

ZHarvard  College  photographs,  although  it  is  certainly  strange  that 

^^U  these  Novae  should  have  appeared  in  the  Southern  Hemisphere. 

3  therefore  resolved  to  commence  a  search  for  new  stars,  a  resolve 

in  which  I  was  encouraged  by  Professor  Copeland,  the  Astronomer 

ZRoyal  for  Scotland,  who  gave  me  advice  as  to  instruments,  charts,, 

<^atalogu6s,  <&c.,  and  told  me  that  my  search,  if  unsuccessful  so  far 

sks  Novae  were  concerned,  would  almost  certainly  lead  to  some  dis-^ 

<50very  or  other. 

Accordingly  I  at  once  purchased  a  large  binocular.     This  I  soon 
Teinforced  by  a  second-hand  2|-inch  refractor  by  the  well-knowu 
J'esse  Eamsden,  which  shows  me  stars  down  to  the  tenth  magni- 
tude; but  desiring  to  see  still  fainter  objects,  I  bought  in  1899  a 
3-inch  refractor  by  Mr.  William  Hume  of  this  city.    With  this 
last  instrument  I  can  on  a  clear  night  see  stars  as  faint  as  the 
eleventh  magnitude.     As  regards  charts  I  was  somewhat'  unfortu- 
nate, for  I  had  the  mortification  of  learning,  when  I  sent  to  Bonn 
for  those  of  the   B.D.,   that  many   of  them  were  out  of  print. 
However,  I  secured  the  whole  of  them  for  the  sky   north   of 
+40°,  and  I  filled   up  the  lacunae  among  those  for  the  more 
southerly  regions  by  means  of  some  constructed  by  myself  with 
the  help  of  the  positions  given  in  the  B.D.  Verzeichniss.     These 
home-made  charts,  containing  as  they  do  upwards  of  70,000  stars, 
cost  me  a  deal  of  time.     It  was  a  work  which  I  should  scarcely 
liave  undertaken  had   I  known  that  a  new  edition  of  the  B.D. 
charts  would  appear  in  a  few  years.     In  the  matter  of  catalogues, 
^00,  I  was  somewhat  unsuccessful,  since  all  my  efEorts  failea  to 
obtain  for  me  that  part  of  the  B.D.  Verzeichniss  whiich  contains 
the  stars  north  of  -|-4i°.     Still,  as  I  had  the  charts  for  that  part 
of  the  sky,  the  want  of  the  *  Verzeichniss '  was  little  felt  by  me,  and 
t   subsequently  supplied  any  deficiency  in  that  respect  by  pur- 
oliasing  the  various  volumes  of  the  great  Q-esellschaft  Catalogue  as 
^liey  came  out. 

Thus  armed  I  began  to  hunt  for  new  stars.     I  worked  with 

Xicught  and  main,  never  going  to  rest  as  long  as  the  sky  remaiiied 

^lear,  and  often  rising  in  the  night  to  see  if  the  clouds  had  pass^pd 

'^way,  and,  if  they  had,  hurrying  downstairs  to  begin  work  either 

x^vith  binocular  or  with  telescope.    The  chief  obstacle  that  I  have 

l^ad  to  contend  with  in  such  work  is  that  the  (Hily  windows  in. this 

V^ouse  from  which  I  can  thoroughly  examine  the  heavens  face  the 

Xiorth-west.    Not  only  is  my  field  of  labour  thereby  very  grej^tly 

C!^ircum8cribed,  my  telescope  being  able  to  command  only  that  part 

€^f  the  heavens  which  extends  from  the  equator  to  -1-79°,  but  thp 

discomfort  is  frequently  not  inconsiderable,  as  the  northerly  anJl 

xiorth-westerly  winds  which  so  often  bring  with  them  transparent, 
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unclouded  skies,  are  in  winter  and  early  spring  far  from  being 
balmy,  and  can  make  themselves  felt  even  when  the  window- 
shutters  are  partially  closed. 

At  first  my  search  was  mainly  for  Novas  and  was  prosecuted  by 
means  of  my  binocular,  but  after  several  months  passed  in  dili- 
gently comparing  the  heavens  with  my  charts,  I  found  nothing 
that  could  be  mistaken  for  a  Nova  except  the  8th  magnitude  star 
Weisse-Bessel  XIX**  358  (otherwise  4767  of  the  First  G-lasgow 
Catalogue),  which  through  some  oversight  is  omitted  from  the  first 
edition  of  the  B.D.  charts.     As  this  star  lies  in  the  constellation 
Aquila  between  the  two  branches  of  the  Milky  Way,  I  pounced  on 
it  at  once  as  a  Nova^  only  to  find  to  my  disgust  that  it  was  a  well- 
known  and  long-established  denizen  of  the  firmament.    (This  star 
has,  I  may  mention,  been  inserted  in  its  proper  place  in  the  new 
edition  of  the  B.D.  charts.)     When  I  came  to  see  that  hunting 
for  Novce  was  not  attended  by  the  success  which  I  had  anticipated, 
I  began,  without  entirely  abandoning  such  work,  to  make  a  sys- 
tematic search  for  variable  stars.     For  this  I  used  my  2|-inch 
telescope,  comparing  what  it  showed  me  with  the  representation 
of  the  heavens  contained  in  the  B.D.  charts.     Of  course  there 
were  very  many  discrepancies  between  the  two,  for  it  must  be  re- 
membered that  Drs.  Argelander,  Schonfeld,  and  Krueger,  when 
making  the  B.D.,  never  intended  that  it  should  be  complete  except 
for  stars  of  the  ninth  magnitude  and  brighter.     Of  fainter  objects 
— and,  as  those  who  use  the  B.D.  know,  these  form  a  large  pro- 
portion of  the  stars  laid  down — there  is  only  a  selection.     In 
many  instances  stars  little  brighter  than  the  tenth  magnitude  have 
been  inserted,  while  others  nearly  of  the  ninth  magnitude  have 
been  omitted.     It  can  easily  be  imagined  how  puzzling  this  was  to 
me,  especially  as  it  was  to  a  large  extent  faint  stars  that  I  ex- 
amined for  variability.     I  was  always  glad  if,  after  three  or  four 
months  of  searching,  during  which  I  might  have  examined  perhaps 
20,000  stars  and  suspected  fifty  or  sixty  of  variabiUty,  I  was  able 
ast  last  to  come  across  one  whose  brightness  changed. 

I  found  Nova  Persei,  I  need  hardly  say,  without  either  binocular 
or  telescope,  when  I  was  casting  a  casual  glance  round  the 
heavens. 

I  enclose  a  list  of  the  variables  discovered  by  me  (p.  127).  The 
positions  are  taken  from  Dr.  Hartwig's  Ephemerides  for  this  year, 
except  in  the  case  of  the  three  unnamed  ones,  i.  e.  the  three  last 
found.  Two  of  these  three  are  B.  D.  stars,  and  their  places  are 
taken  from  that  work.  The  place  of  the  third  one,  —  Ophiuchi, 
is  the  same  as  that  which  I  have  given  in  -4.  iV^.  373 1.  The  average 
magnitudes  at  maximum  are  mainly  from  my  own  knowledge  of 
the  past  history  of  these  variables* 

I  have  perhaps  been  too  diffuse  in  answering  your  queries,  but 
possibly  something  that  I  have  written  may  be  of  use  to  you  in  one 
"way  or  another. 


i 
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X  Andromeda 

T  Andromednt 

V  Androniedie  .... 
KR  AinlrDmadic  . 
U  AndroiQodit  .... 

V  AndromedEO  . . . . 
W  Androtoedn;.... 

ZTauri  

X  Aorigs 

XQ^inorum''."! 

V  Uraic  Miijoris  . 
T  Canum  Vpnat.  . 

HUHermilw 

—  Herctilis   

RVHerculiB 

17.  iRTHerculifl 

ig.  ;ESHerculiB 

19.   —  Ophiucbi 

so.   BYHBrculiB 

11.  V  DracoiiU   

12.  WLyriE    

13.  V  Ljrm 


as.    TZOygni  

26.  BTAquils  .. 
17,  RVAquiltc  .. 
i8. 1  BU  Aquilic   .. 

SX  Cygni  

X  Delphiiii    . 

KEquulflL 

XPfgasi    

YFegasi    .... 

V  Casaiop 

W  Pe«a«i  ..... 

Z  Cusiop 

KRCusBiop, .. 


6z5  SO 

6  55     1 

7  +  5B 
7  IS  3S 


7  5S  n 
"  9  54 
9     3  I* 

9     9  54 

3 1   10 

3348 
S  S6 
9  45 

48    ,, 


16  ii'4 

34  S'-S 

33  35 

39  S7'0 

38  j6-3 

43  3r8' 

IS  45     1 


Tours  very  truly, 

Thomas  B,  AjrosBaoTr. 


CORRESPONDENCE. 

To  the  Editors  of  •  The  Obtervatory.' 
The  Rednction  of  Homsby't  Observations. 

OSNTLIUBIT, — 

lathe  February  number  o£  the  Obtervatory  Professor  Turner 
explains  the  reasons  which  have  led  him,  for  the  last  thr«e  years. 
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to  oppose  my  application  to  the  Government  Grant  Committee  of 
the  Eoyal  Society  (of  which  Committee  he  is  a  member)  for  a 
grant  of  money  to  pay  the  salaries  of  computers  to  reduce  the  old 
Kadcliffe  observations  made  by  Hornsby  between  1774  and  1803. 

I  may  perhaps  be  permitted  to  express  the  satisfaction  I  feel  in 
learning  that  he  now  wishes  to  range  himself  alongside  me  in 
hoping  that  they  may  be  published.  I  should  like  to  assure  him 
that  any  movement  in  that  direction  will  be  cordially  welcomed 
by  me.  But,  since  his  opposition  to  my  scheme  is,  I  believe,  the 
only  obstacle  that  stands  in  the  way  of  that  wish  being  accom- 
plished, I  cannot  but  regret  that  his  interest  and  sympathy  in  the 
project  should  still  be  of  only  a  "  sentimental ''  and  "  abstract " 
character. 

Even  if  it  were  a  matter  likely  to  interest  your  readers  it  would 
be  decidedly  indecorous  for  me,  being  at  the  present  moment  an 
applicant  before  the  Committee,  to  discuss  in  public,  with  one  who 
is  a  member  of  that  Committee,  the  technical  points  of  my  scheme, 
with  regard  to  which  he  and  I  hold  such  different  opinions.  In 
this  connection  it  is  only  fair  to  Professor  Turner  to  state  that,  when 
writing  his  letter,  he  probably  did  not  know  that  I  intended  to 
apply  again  this  year,  as  my  application  was  not  sent  in  until 
January  31. 

But  I  cannot  so  easily  exonerate  him  for  the  light  in  which  he 
represents  my  attitude  in  the  matter;  and  with  regard  to  this  point 
I  desire  to  offer  a  few  corrections  to  Professor  Turner's  statements.. 

In  the  second  paragraph  of  his  letter  he  writes,  "  They  [t.  e.  his 
reasons]  have  been  fully  explained  to  Dr.Eambaut  •limself,  without 
eliciting  any  reply  from  him,"  and,  "  so  far  as  I  know.  Dr.  Bambaut 
has  hitherto  made  only  one  specific  application,  to  which  there  are,, 
at  least,  two  grave  objections  ;  these  have  been  pointed  out  to  him 
and  he  has  offered  no  reply,  but  merely  repeated  his  application 
in  the  same  terms.'"'  In  the  last  paragraph  he  writes  :  "  I  am 
sorry  to  have  to  discuss  such  a  matter  in  public ;  but  private  dis- 
cussion has  failed." 

Now,  I  should  like  to  point  out  that  the  "  private  discussion  " 
consisted  in  a  single  visit  which  Professor  Turner  paid  to  tjie^ 
Badcliffe  Observatory  towards  the  end  of  1 900  (at  that  time  my 
application  had  already  been  twice  refused),  in  which  he  explained 
to  me  his  two  chief  objections  to  my  scheme.  These  were  (i)  that 
he  doubted  whether  these  observations  (which  up  till  that  time  he 
had  not  even  looked  at)  were  worth  reducing  at  all,  and  (2)  that 
he  considered  my  estimate  excessive,  and  that  he  could  not  re- 
commend my  application  to  the  Committee  unless  I  consented  to 
adopt  his  method  of  employing  juvenile  computers  at  £36  a  year 
or  even  less. 

So  far  from  recognizing  the  importance  of  these  objections,  I 
told  Professor  Turner  at  the  time  that  they  did  not  appeal  to  me 
at  all ;  but,  as  he  offered  to  waive  the  first  if  I  could  see  my  way 
to  meet  him  with  regard  to  the  second,  and  as  I  was  most  anxious 
to  do.  anything  in  reason  to  facilitate  matters,  I  undertook  to.' 
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consider  his  suggestion.  This  accordingly  I  did.  I  also  sought 
advice  from  many  astronomers  of  experience,  with  the  result  that 
I  was  more  than  ever  confirmed  in  my  first  view  of  the  case. 
Subsequently,  I  wrote  a  letter  to  the  Committee,  which  came  before 
it  along  with  my  application,  stating  clearly  my  reasons  for 
thinking  that  there  would  be  no  economy  in  employing  boy- 
computers  as  suggested  by  Professor  Turner,  and  supporting  my 
arguments  by  letters  from  two  of  the  most  distinguished  British 
astronomers,  one  of  whom  in  the  course  of  his  letter  wrote  "  I 
do  not  think  it  would  be  right  to  employ  boys  at  £3  a  month  on 
the  reduction  of  Hornsby's  observations."  Can  Professor  Turner 
not  have  read  this  letter  when  he  wrote  that  his  representations 
failed  to  elicit  any  reply  ? 

Later,  happening  to  meet  Professor  Turner,  I  briefly  informed 
him  that  I  had  been  unable  to  alter  my  estimate  and  that  it  must 
go  forward  unchanged. 

In  the  same  letter  to  the  Committee  I  stated  clearly  that  in  case 
my  application  were  successful  I  intended  to  put  one  of  my 
permanent  assistants  on  the  work,  who,  uudermy  own  supervision, 
would  direct,  superintend,  and  check  every  step  of  it.  This  would 
have  been  a  very  important  contribution  on  the  part  of  the 
Eadcliffe  Observatory  towards  the  reduction  of  these  observations. 
And  yet  Professor  Turner  writes,  "Is  it  impossible  to  do  these 
reductions,  or  at  any  rate  a  considerable  part  of  them,  as  the 
©rdinary  work  of  the  Kadcliffe  Observatory  ?  " 

Professor  Turner  suggests  that  I  should  stop  the  transit-circle 
observations  for  a  few  years  in  order  to  bring  up  these  "  important 
old  arrears."  If,  however,  he  had  re-read  the  report  of  the 
Eadcliffe  Observatory  for  last  year  (which  he  quotes  in  another 
paragraph)  he  would  have  seen  it  stated  in  the  opening  sentence 
that  I  had  already  been  obliged  to  follow  Sir  David  Gill's  excellent 
example,  and  to  discontinue  transit-circle  observations  in  order 
to  overtake  the  arrears  of  reduction  left  by  my  immediate  pre- 
decessor. Does  Professor  Turner  maintain  that  such  work  ought 
to  be  indefinitely  postponed,  or  that  the  fine  24-inch  photographic 
refractor,  which  is  in  process  of  erection  here,  should  be  allowed 
to  stand  idle  for  a  number  of  years  because  he  differs  from 
me  (and  from  many  other  astronomers)  as  to  the  economy  of 
employing  computers  who  have  at  least  had  some  experience  in 
iDomputing  ? 

I  do  not  propose  to  offer  here  any  discussion  of  the  main  question 
at  issue  between  Professor  Turner  and  myself,  viz.  the  probable 
total  cost  of  the  undertaking.  A  statement  of  my  views  on  this 
subject  will  come  before  the  Committee  of  the  Royal  Society  in  due 
course.  With  regard  to  the  Greenwich  system  of  employing  boy- 
computers,  which  Professor  Turner  recommends,  I  shall  merely 
quote  a  sentence  bearing  on  the  subject  from  the  Astronomer 
Itoyal's  report  to  the  Boani  of  Visitors  last  year.  The  Astronomer 
Eoyal  writes  :  *'  Within  the  last  five  months  one-third  of  the  whole 
staff  of  computers  have  left  the  Observatory  for  other  posts  and 
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have  had  to  be  replaced  by  boys  new  to  their  work.  Such  an 
extensive  change  in  the  temporary  staff  has,  to  a  certain  extent, 
disorganized  the  work  and  has  throw^n  a  great  strain  on  the 
Assistants,  who  are  charged  with  carrying  it  on  under  such 
difBlcult  conditions.  Considering  the  training  and  experience 
required  in  the  varied  work  which,  at  Grreenwich,  has  to  be  done 
by  computers,  a  greater  degree  of  permanence  in  the  staff  appears 
to  be  necessary  for  the  continued  efBlciency  of  the  Observatory." 

My  principal  object  in  writing  now  is  to  clear  up  some  points 
which  seem  to  have  escaped  Professor  Turner's  attention.  But  I 
should  like  to  state  that  the  number  of  observations  which  I  propose 
to  reduce  amounts  to  close  on  100,000,  and  that  the  sum  I  ask  for 
is,  not  one  half  the  total  grant  for  all  the  sciences  put  together,  as. 
might  be  hastily  concluded  from  Professor  Turner's  letter,  but  one- 
twentieth  part  of  it  (viz.  £200  a  year)  for  ten  years.  I  atn  con- 
tent to  leave  astronomers  to  judge  whether  this  is  an  extravagant 
estimate  or  not. 

I  should  also  like  to  take  this  opportunity  of  pointing  out  that 
Professor  Turner  does  not  represent  the  general  attitude  of 
British  astronomers  towards  these  observations  as  the  wording  of 
his  last  paragraph  might  seem  to  imply,  and  to  explain  that  in 
writing  the  sentence  (quoted  by  Professor  Turner),  "  Are  astro- 
nomers content  to  leave  all  this  material  unused,  <fec.,"  my  obvious 
intention  was  to  appeal  directly  to  the  opinion  of  the  majority  of 
astronomers  in  this  and  foreign  countries,  whom  I  have  good 
reasons  for  believing  to  be  favourably  disposed  towards,  and  much 
interested  in,  the  reduction  of  these  important  old  observations. 

Radcliffe  Observatory,  Oxford,  Tours  faithfully, 

1902,  February  17.  Aetkue  A.  RA.MBAUT. 

The  alleged  Change  of  Colour  in  Sirius. 

Gentlemen, — 

Prof.  Kreutz  has  kindly  written  to  me  with  reference  to 
my  letter  in  your  January  number  on  the  above  subject,  calling 
my  attention  to  Prof.  Schiaparelli's  two  papers  on  "Eubra 
Canicula  "  which  appeared  in  1896  and  1897.  Prof.  Newcomb, 
in  the  recent  work  to  which  I  referred  in  that  letter,  also  speaks 
of  these  papers  and  expresses  a  decided  preference  for  the  view^ 
taken  by  their  author  over  that  of  Prof.  See  as  the  result  of  an 
investigation  published  shortly  before  in  Astronomy  and  Astro- 
Physics,  to  which  also  I  referred.  I  gather  from  the  way  in  which 
Prof.  Kreutz  characterizes  Schiaparelli's  discussion,  "  the  most 
important  written  on  this  subject,"  that  he  also  gives  the  prefer- 
ence to  the  conclusion  of  the  latter. 

The  idea  that  a  change  had  occurred  in  the  colour  of  the  star, 
first  made  by  Barker,  was  affirmed  with  emphasis  by  Humboldt  in 
the  third  volume  of  the  'Cosmos,'  Stuttgart  Edition  of  1870, 
vol,  iii.  p.  Ill,  where  he  says: — "Sirius  gewahrt  demnach  das 
einzige  Beispiel  einer  historisch  erwiesenen  Yeranderung  der 
Tarbe,  denn  er  hat  gegenwartig  ein  vollkommen  weisses  Licht.'* 
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■ 

Sir  John  Herschel  accepted  this  change  as  a  fact,  but  thought  it 

o  remarkable  that  he  suggested  {Ast,  Nach.  No.  372,  vol.  xvi. 

ol.  188,  quoted  by  Schiaparelli  at  p.  3  of  his  first  paper)  that  it 

^^?ras  caused  by  the  interposition  of  a  cosmical  cloud  capable  of 

absorbing  a  portion  of  the  rays  of  various  colours  which  produced 

^he  light  of  the  star  *. 

In  an  earlier  communication  of  mine  (The  Observatory,  vol.  x. 
3p.  104,  to  which  Miss  Clarke  does  me  the  honour  to  refer  in  her 
*  System  of  the  Stars,'  p.  146),  I  called  attention  to  the  mistake 
{pointed  out  by  Schjellerup)  which  had  probably  been  made  in 
supposing  that  Ptolemy  had  classed  Sirius  amongst  the  red  or 
reddish  {yiroKippoi)  stars.  But  later  (particularly  Eoman)  writers 
are  generally  regarded  as  having  done  so.  I  am  extremely  obliged 
to  Prof.  Oom,  of  Lisbon,  for  calling  my  attention  to  the  fact  that 
a  main  point  in  Prof.  Schiaparelli's  paper  is  the  strong  probability 
that  by  Canicula  these  writers  do  not  mean  Sirius,  but  Procyon. 

After  a  full  discussion  of  the  passage  in  the  '  Almagest,'  Prof. 
Schiaparelli  goes  on  to  speak  of  the  Roman  writers.     Cicero,  Ger- 
manicus,  and  Avienus  published  translations  of  Aratus  t,  and  in 
these  the  expression  "rutilus  "  is  applied  to  the  light  of  Sirius.    But 
this   word  does  not  necessarily  mean  red  or   even  any  tint  of 
colour;  Cicero  applies  it  in  the  same  translation  to  the  body  of  the 
Constellation  Virgo,  evidently  meaning  simply  "  bright,"  as  Schia- 
parelli remarks  ^^senza  designazione    di   colore    speciale."     The 
decided  attribution  of  a  red  colour  to  the  star  called  by  them 
Canicula  is  to  be  found  in  Horace  and  Seneca.    The  former  speaks 
of  "  rubra  Canicula  "  in  Sat.  ii.  5  ;  the  latter,  in  his  *  Quaestiones 
Naturales,'  i.  i,  says  that  it  is   not  wonderful   there  should  be 
Varieties  of   colour   on  the  Earth  since   such  exist  also  in  the 
liei^vens,  *'sed  acrior  sit  caniculsB  rubor,  Martis  remissior,"  which 
lias  been  generally  taken  to  mean  that  Sirius  is  more  red  than 
JMars.     But,  as  I  remarked  before,  Prof.  Schiaparelli  gives  reasons 
^or  believing  that  Canicula  means  Procyon,  not  Sirius.    It  will  be 
Sufficient  here  to  quote  the  passage   to   which   he  refers  from 
iKlyginus  :*'....  canem  autem  sua  appellatione  et  specie  caniculam 
ciixerunt ;  quae  a  Graecis  quod  ante  majorem  Canem  oritur  Procyon 
^ppellatur." 

In  his  second  paper,  Prof.  Schiaparelli  states  that  when  he 

^^vrote  his  first  he  had  not  seen  those  of  Prof.  See.      He  therefore 

OQOw  goes  over  the  same  passages  as  the  latter  had  done,  and 

<;ontends  that  in  the  other  ancient  authorities  where  Sirius  is 

alluded  to,  the  epithets  applied  to  it  refer  to  its  brightness,  not 

its  colour ;  thus  in  the  '  IHad,'  where  it  is  compared  to  the  arms  of 

warriors   (Diomed,  Hector,  and  Achilles),  and   likened   to    the 

appearance  of  fire,  what  is  meant  is  not  redness,  but  power  of 

*  "  It  seems  much  more  likely  that  a  red  colour  should  be  the  efifect  of  a 
medium  interfered  [so  in  the  original,  but  Prof.  Schiaparelli  quotes  the  word 
as  "interposed,"  and  it  seems  Hkely  that  "interfered"  is  a  misprint]  than  that 
in  the  short  space  of  2coo  years  so  vast  a  body  should  haye  actually  under 
gone  such  a  material  change  in  its  physical  constitution." 

t  That  writer's  own  epithet  is  ttoiiciXos. 
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light,  inextinguishableness,   as  the   poet    himself    expresses    it, 

dxa/iurov  Trvp  (11.  V.  4). 

Prof.  Schiaparelh's  arguments  appear  to  be  very  convincing ; 
but  is  there  not  another  difficulty  introduced  with  regard  to  the 
passages  from  the  Roman  writers,  especially  Seneca  ?  Must  we 
take  him  to  mean  that  Procyon  was  red,  and,  according  to  Seneca, 
of  a  hue  "  acrior "  than  that  of  Mars  ?  Perhaps  on  this  point  I 
may  again  refer  to  my  letter  to  you  of  Feb.  1887  (vol.  x.  p.  104), 
at  the  end  of  which  the  suggestion  is  mentioned  that  the  true 
reading  is  not  "rubor,"  but  "fulgor."  Not  even  Sirius  is  so 
bright  as  Mars  when  near  opposition,  but  the  comparison  may 
have  been  made  when  the  planet  was  near  quadrature. 

Tours  faithfully, 

Blackheath,  1902,  Feb.  3.  W.  T.  Lynn. 


The  Eclipse  of  Thales, 
Gentlemen, — 

The  date  B.C.  585,  adopted  by  Mr.  W.  T.  Lynn  in  his  late 
letter  in  the  Observatory,  is  that  usually  to  be  found  in  text-books 
since  the  late  Sir  G.  B.  Airy's  investigation  of  the  subject ;  and  I 
find,  for  example,  this  date  treated  as  definitely  fixed  in  the  last 
edition  of  Chambers's  '  Descriptive  Astronomy '  and  of  Herschel's 
'  Outlines.'  But  I  now  learn  that  a  new  investigation  by  Prof. 
Stockwell  results  in  fixing  the  date  as  either  B.C.  603  or  B.C.  610, 
and  that  he  decides,  on  non-astronomical  grounds,  in  favour  of  the 
latter  date,  which  was  generally  accepted  before  the  investigations 
of  Airy.  Permit  me  to  remark,  in  the  first  place,  that  Herodotus 
does  not  state  that  Thales  was  living  at  the  date  of  the  eclipse. 
He  left  disciples  who  would  treasure  his  predictions,  and  the 
verification  of  one  of  them  after  his  death — like  the  reappearance 
of  Halley's  Comet — would  probably  be  regarded  as  even  njore 
impressive  than  if  it  happened  in  his  lifetime. '  This  allows  a 
wider  scope  for  the  possible  date.  Next  I  think  the  strong 
likeness  between  the  record  of  Herodotus  and  that  of  Xenophon 
should  not  be  overlooked.  According  to  both  narratives,  the 
Medes  were  one  of  the  parties  engaged  in  hostilities,  and  the 
hostilities  were  terminated  by  the  eclipse.  The  difference  is  that 
Herodotus  makes  the  enemy  the  Lydians,  while  Xenophon  says 
the  Persians,  and  one  speaks  of  a  battle  and  the  other  of  a  siege. 
But  is  it  probable  that  a  war  in  which  the  Medes  were  engaged 
should  be  twice  terminated  by  a  total  eclipse  of  the  Sun  within 
half  a  century?  Airy  adopts  B.C.  557  as  the  date  of  Xenophon^s 
eclipse,  but  there  appears  to  be  a  doubt  as  to  whether  there  was 
a  total  eclipse  at  that  date.  I  do  not  know  what  others  have  been 
assigned.  I  may  remark  that  the  fulfilment  of  Thales's  prediction 
would  hardly  have  been  recorded  if  the  eclipse  had  not  been  total 
(or  nearly  so)  at  Miletus.  Schwegler,  in  his  *  History  of  Philo- 
sophy/ assigns  to  Thales's  life  the  dates  B.C.  640-550. 
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It  seems  to  me  to  be  almost  wasted  labour  to  endeavour  to  fix 
the  dates  of  these  early  eclipses  without  better  historical  data. 
Purther  excavations  may  lead  to  the  discovery  of  inscriptions 
throwing  light  on  the  subject.     Without  them  we  seem  powerless. 

Truly  yours, 

Dublin,  1901,  Dec.  14.  W.  H.  S.  Mo^XK. 


OBSERVATORIES. 

HARVAHD.-rProf.  E.  C.  Pickering's  report  for  the  year  ending 
1 90 1,  September  30,  opens  with  a  reference  to  the  three  events  of 
the  astronomical  year : — In  the  observation  of  Eros  at  Opposition 
the  observatory  did  not  join,  as  there  were  already  so  many 
engaged  in  this  campaign  that  additional  observers  did  not  seem 
necessary  ;  the  authorities  at  Harvard  also  did  not  deem  it 
advisable  to  risk  a  large  sum  in  sending  ail  expedition  to  observe 
the  Eclipse  and  to  take  the  chance  of  cloudy  skies.  As  to  Nova 
Persei,  the  Director  makes  the  incontrovertible  remark  that  it  is 
much  more  difficult  to  discover  a  faint  star  of  this  class  than  a 
bright  one,  and  that  of  the  eight  Novae  observed  during  the  last 
fifteen  years,  six,  in  fact  all  the  faint  ones,  were  discovered  at 
Harvard. 

The  work  with  the  various  instruments  has  gone  steadily  on 
much  as  in  former  years,  and  it  may  be  sufficient  to  simply  record 
here  the  number  of  observations  made  with  each  for  comparison 
with  former  years. 

With  the  polarizing  photometer  on  the  east  equatorial,  1224 
comparisons  of  the  light  of  Nova  Persei  were  made,  the  light  of 
the  planet  Eros  was  determined  on  50  nights,  and  besides  these 
about  10,000  comparisons  of  the  magnitude  of  variable  stars  and 
of  small  planets  were  made.  With  the  1 2-inch  meridian  photo- 
meter, 54,448  settings  were  made  on  126  nights  by  Prof.  Pickering, 
which  is  much  less  than  usual,  owing,  for  one  thing,  to  cloudy  weather, 
and  also  to  the  fact  that  the  stars  observed  were  fainter  than  usual, 
which  made  their  identification  and  measurement  more  laborious. 
The  other  meridian  photometer  has  been  used  by  Prof.  Solon 
Eailey  to  make  a  catalogue  of  376  standard  stars  of  about  the 
fifth  magnitude,  one  in  each  region  10°  square.  The  number  of 
settings  made  during  the  year  w^as  33,316. 

Not  much  work  was  done  with  the  meridian  circle.  The 
energy  of  this  branch  being  devoted  to  the  completion  of  the 
Zone  Catologue  —9°  50'  to  --14°  10'. 

The  taking  of  photographs  of  spectra  of  stars  with  the  i  i-inch 
Draper  telescope  continues,  and  673  plates  have  been  obtained 
during  the  year.  But  the  number  of  objects  having  peculiar  spectra 
detected  by  Mrs.  Fleming  this  year  is  less  than  usual,  as  her  time 
has  been  devoted  to  the  preparation  of  a  volume  of  the  '  Annals,' 
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which  will  contain  photographic  magnitudes  of  195  variahles  dis- 
covered at  Harvard,  on  photographs  taken  from  1885  to  190 1 
inclusive.  The  following  two  paragraphs  relating  to  this  section 
seem  worth  reprinting ;  the  first  may  serve  as  instruction  to  other 
observers,  and  the  second  shows  what  a  complete  watch  over  the 
sky  is  kept  at  Harvard : — 

Several  novelties  have  been  introduced.  For  example,  the  spectrum  of  Nova 
Persei,  when  within  10^  of  the  horizon,  has  been  photographed  with  an 
objective  prism,  the  latter  being  turned  by  a  computed  amount  so  as  to  correct 
for  the  atmospheric  refraction  in  declination.  Photographs  of  stellar  spectra 
have  been  shaded  automatically,  so  that  the  ends  are  as  intense  as  the  centre,  by 
interposing  contact  prints  and  porcelain  screens. 

In  the  systematic  charting  of  the  sky  the  8-inch  Draper  telescope  covers  all 
parts  north  of  declination  —12°*  5  from  two  to  four  times  a  year ;  the  Cooke 
lens  covers  all  parts  available  at  this  latitude  two  or  more  times  a  month  ;  and 
the  Transit  Photometer  furnishes  on  every  clear  night  a  record  of  all  stars 
crossing  the  meridian  and  visible  to  the  naked  eye.  On  the  best  plates  of  these 
three  series  of  photographs  the  faintest  stars  visible  are  of  about  the  thirteenth, 
twelfth,  and  sixth  magnitudes,  respectively.  In  extension  of  this  scheme,  work 
has  been  inaugurated  with  ft  small  Boss-Zeiss  lens  which  covers  a  field  about 
60°  square.  An  exposure  of  one  hour  shows  stars  as  faint  as  the  eighth 
magnitude;  and  all  visible  in  a  single  night  can  be  photographed  by  exposing 
seven  plates.  Similar  series  of  photographs  of  the  southern  stars  are  taken  at 
Arequipa. 

The  Bruce  photographic  telescope  has  been  used  to  photograph 
planets  and  comets  and  other  special  objects.  This  instrument  is 
under  the  direction  of  Dr.  De  Leslie  Stewart,  whose  name  in  this 
capacity  seems  new  to  us.  From  the  examination  of  the  plates  he 
has  found  298  new  nebulae  during  the  year.  There  has  been  made 
at  Harvard  a  long  series,  extending  over  22  years,  of  photometric 
observations  of  the  eclipses  of  Jupiter's  sateUites.  Prof.  Pickering 
has  enlisted  the  co-operation  of  Prof.  Sampson,  of  Durham,  in  the 
reduction  of  these,  and,  as  the  Report  says,  "  the  value  of  the 
final  work  will  in  this  way  be  greatly  increased."  Dr.  Doberck, 
of  Hongkong,  has  also  consented  to  make  a  second  reduction  of 
Sir  J.  Herschel's  observations  of  the  light  of  southern  stars,  so  as 
to  reduce  them  to  the  scale  of  the  meridian  photometer. 


Washington  U.S.  Naval. — The  Eeport  of  this  Observatory 
for  the  year  endings  1901,  June  30,  is  signed,  as  those  for  previous 
years,  by  Capt.  C.  H.  Davis,  U.S.  Navy,  Superintendent  of  the 
Observatory,  and  is  followed  by  the  Eeports  of  the  work  done 
with  the  various  instruments  made  to  him  by  the  astronomers  in 
charge  of  each.  The  Superintendent  notes  in  his  Eeport  that 
Prof.  S.  J.  Brown  was  detached  on  1901,  March  25,  from  the 
Observatory,  and  from  his  positioji  as  Director  of  the  Nautical 
Almanac  ;  and  that  Prof.  W.  S.  Harshman,  who  has  been  for  some 
time  in  the  office  of  the  Almanac,  was  appointed  Director  in  his 
stead.  In  connection  with  these  facts  should  be  read  our  abstract 
of  the  report  of  this  observatory  in  the  number  for  last  March 
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and  a  note  on  page  2 1 2  of  our  number  for  last  May,  which  reports 
a  charge  of  certain  insubordination  made  against  the  Director. 

Turning  to  the  Reports  oE  the  astronomers  in  charge  of  the 
instruments,  Prof.  See  has  a  long  list  of  work  done  with  the 
26-inch  equatoreal.  His  measures  of  the  planets  and  satellites 
have  been  published  in  other  places,  and  have  been  briefly  referred 
to  in  these  pages.  Some  micrometer  measures  of  the  position  of 
Eros  and  of  some  double  stars  have  also  been  made.  Prof.  See 
has  had  his  work  increased,  first  by  the  lamented  death  of 
a  promising  astronomer,  Mr.  Lawton,  who  helped  him,  and  by 
the  absence  of  another  assistant  who  went  with  the  eclipse 
expedition. 

It  may  be  remembered  that  this  observatory  has  been  supplied 
recently  with  a  new  6-inch  transit-circle,  and  with  an  altazi- 
muth with  5-inch  object-glass.  The  first  of  these  seems  to  be 
still  in  the  experimental  stage  which  all  new  instruments  have 
to  pass  through.  It  was  made  by  Messrs.  Warner  &  Swasey 
after  the  pattern  of  the  latest  instruments  made  by  Messrs.  Eep- 
sold,  the  pivots  resting  on  a  skeleton  framework  of  metal  by  which 
they  are  raised  sixteen  inches  above  the  piers.  The  coUimatiou 
and  level  constants  change  very  slowly,  but  the  azimuth  at  first 
showed  very  large  changes  with  temperature,  which  various 
alterations  have  not  entirely  eliminated.  The  old  9-inch  transit- 
circle  has  been  used  during  the  year  for  various  purposes  and 
6310  observations  have  been  made  with  it,  but  there  is 
suspicion  of  various  faults  in  this  instrument,  which  will  be 
dismounted  for  repair  as  soon  as  the  new  meridian  instrument 
is  in  working  order.  A  clock- vault  is  being  constructed,  which 
it  is  intended  shall  be  kept  as  nearly  as  possible  at  a  constant 
temperature  throughout  the  year. 

The  new  altazimuth  together  with  the  prime  vertical  transit 
are  in  charge  of  Assistant- Astronomer  G.  A.  Hill,  who  replies  in 
his  Eeport  to  various  criticisms  made  in  some  periodicals  adverse 
to  these  instruments.  It  appears  from  his  record  of  work,  which 
has  for  its  end  the  determination  of  the  Variation  of  Latitude  and 
the  Constant  of  Aberration,  that  these  criticisms  are  unfounded. 
Mr.  Skinner's  report  deals  with  the  results  of  the  eclipse  expedi- 
tion to  Sumatra,  whilst  that  of  Prof.  Harshman,  on  the  com- 
putations of  the  Nautical  Almanac,  states  that  new  tables  for 
Jupiter's  satellites  are  being  prepared,  which  is  welcome  news. 


PUBLICATIONS. 

Geschichte  DBS  FixsTBENHiMMELs. — The  annual  report  pre- 
sented by  Dr.  Ristenpart  to  the  Berlin  Academy  of  Sciences  on. 
January  23,  gives  the  progress  made  during  the  year  1901  in 
this  undertaking.     Those  who  cannot  conveniently  refer  to  the 
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Proceedings  of  the  Berlin  Academy  will  find  an  account  of  the 
intention  and  scope  of  this  work  in  a  note  by  Dr.  Auwers  in  the 
Council  Eeport  of  the  K.  A.  S.  for  1901.  Briefly  stated,  it  is 
proposed  to  collect  all  meridian  observations  of  stars  made  from 
1750  to  1900,  and  to  form  from  them  a  general  catalogue  for.  the 
epoch  1875*0.  It  is  estimated  that  a  million  catalogued  places  of 
250,000  stars  from  300  catalogues  will  be  used  in  forming  this 
work.  At  the  beginning  of  1901  the  catalogues  from  17 50, to 
T842  had  been  dealt  with,  yielding  240,000  positions.  During 
1 90 1  the  epoch  1842  to  1855  was  similarly  treated,  and  gave 
112.000  positions.  In  addition  to  catalogues  already  published, 
Dr.  Eistenpart  is  making  efforts  to  get  unpublished  observations 
reduced,  so  that  his  catalogue  will  be  complete.  Dr.  Weiss  has 
sent  him  a  manuscript  catalogue  of  4165  stars  observed  at  G-eneva 
about  1850.  The  formation  of  a  catalogue  of  6132  stars  from  the 
Cambridge  observations  made  between  1847  ^^^  ^^^9  i^  in  progress 
at  that  University,  while  Dr.  Ristenpart  himself  is  forming  a 
catalogue  of  15 16  stars  from  the  observations  made  between 
1S36-1846. 

Dr.  Ristenpart  also  began  the  formation  of  a  catalogue  for 
1850  from  the  Washington  zone-observations  begun  in  1846;  but 
this  work,  which  is  more  conveniently  done  by  those  having  access 
to  the  original  manuscripts,  was  afterwards  undertaken  by  the 
Naval  Observatorv. 

This  important  undertaking  of  the  Berlin  Academy  has  been 
begun  at  a  very  opportune  moment.  The  International  Photo- 
graphic Catalogue  of  the  Heavens  will  very  shortly  furnish 
the  positions  of  thousands  of  stars  for  the  epoch  1900  with  very 
great  accuracy.  The  first  thing  to  be  done  with  these  results  will 
be  the  comparison  with  earlier  observations.  Dr.  Ristenpart's 
catalogue  will  simplify  this  work  enormously,  and  at  the  same 
time  lead  to  its  being  done  more  thoroughly  and  completelv. 

P.  W.  D. 


NOTES. 

Comet  Notes. — Prof.  Bredichin  has  published  in  the  Bulletin 
de  VAcademie  des  Sciences^  St.  Petersburg  (1901  Dec),  an  im- 
portant memoir  on  the  great  cornet  of  last  year.  Dr.  Gill  sent 
him  13  glass  positives  of  photographs  taken  at  the  Cape,  and  these 
have  been  carefully  measured  by  M.  Kostinsky  to  obtain  the 
position  and  rate  of  motion  of  various  points  in  the  three  tails 
These  latter  form  examples  of  Types  I.,  II.,  III.  of  his  now  well- 
known  classification,  the  third  type  being  represented  b}""  the  large 
faint,  lateral  tail  to  the  south  of  the  two  main  tails. 

The  measures  of  various  points  are  given  at  length,  and  Ppof 
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Bredichin  analyses  them  in  accordance  with  his  theory  of  the 
formation  of  comets'  tails  by  expulsion  from  the  nucleus  combined 
with  the  repulsive  force. 

He  finds  evidence  of  a  violent  eruption,  driving  matter  outwards 
from  the  nucleus,  which  took  place  on  April  23.  This  eruption 
appears  to  have  lasted  several  hours,  from  the  -great  width  of  the 
bands  resulting  from  it. 

After  this  the  nucleus  appeared  destitute  of  cJievelure  and 
envelopes,  which  is  attributed  to  the  weakening  of  the  repulsive 
energy  after  the  great  outburst. 

Prof.  Bredichin  considers  it  probable  that  the  southern  edge  of 
the  faint  tail  may  really  have  been  slightly  curved,  as  we  should 
expect  from  theory ;  but  it  was  too  faint  for  this  point  to  be 
noted. 

He  thinks  that  the  explosion  of  April  23  probably  caused  a 
rotation  of  the  nucleus  in  the  same  direction  as  that  of  the  orbital 
motion. 

A  much  feebler  eruption  seems  to  have  taken  place  on  June  2, 
soon  after  which  the  comet  was  lost  to  view. 

The  whole  memoir  deserves  the  careful  study  of  all  who  are 
acquainted  with  Prof.  Bredichiu's  methods  of  analysing  cometary 
phenomena. 

Ast,  Nach.  3763  contains  a  determination  of  the  orbit  of  Comet 
1845  II.,  by  Dr.  A.  Schneller. 

The  observations  employed  are  about  130  in  number,  and 
extend  from  Feb.  25  to  April  23,  1845.  Eight  normal  places  are 
formed  from  them,  from  which  the  following  elliptical  elements 

are  deduced : — 

Prob.  error. 
T 1845  Apr.  2 1*0549 Paris M.T.         -f-o'oiiy 

±65'' 
1845-0.  ±33 

±30 
Hho'oooi2 

+  0*00070 

It  goes  without  saying  that  the  elliptical  character  of  the  wbit 
is  quite  uncertain ;  a  parabolic  orbit  will  satisfy  the  observations 
almost  equally  well. 

A8t,  Nach.  3770  contains  definitive  elements  of  Comet  1S98  V. 
(GHacobini),  by  Adolf  Hnatek ;  the  comet  was  discovered  1898 
June  18,  and  was  under  observation  for  two  months.  In  spite  of 
its  faintness  Uie  observations  are  very  accordant  and  the  residuals 
small.  It  is  pointed  out  that  the  investigation  required  special 
precautions  in  consequence  of  the  comef  s  latitude  having  been  so 
small  throughout  the  period  of  observation. 


*  ^ 


TT 

192-  34'  45 

S3 

347      7      5 

*    . . . .    . 

56    22    31 

logg.... 

0*09846 

log  e 

9*99977 

Period  . . 

115,000  years. 
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The  following  are  the  definitive  parabolic  elements : — 

T 1898  July  25-5338  Berlin  M.T. 

« 313°  36'  34') 

ft 212     12      2    ►  ij898*o. 

^    155      o    43  . 

logg' 0*176473 

He  examines  whether  an  alteration  in  the  eccentricity  \^ill 
produce  smaller  residuals.  He  finds  an  ellipse  with  a  period  of 
42,043  years,  but  regards  the  parabolic  orbit  as  equally  probable. 

A.  C.  D.  C. 

MiNOB  Plaijet  Notes. — A  planet,  HO,  of  the  12th  magnitude, 
was  found  by  Palisa  at  Vienna  on  Feb.  4 ;  it  is  probably  not  new, 
but  identical  with  No.  458. 

Another  planet,  HP,  of  tbe  i  ith  magnitude,  was  discovered  by 
Camera  at  Heidelberg  on  Feb.  12. 

1 90 1  appears  to  have  been  the  richest  year  on  record  for  the 
discovery  of  minor  planets,  no  fewer  than  38  having  been  added. 
The  discovery  of  HM  has  not  yet  been  announced  in  these 
columns ;  it  was  found  by  Kopff  at  Heidelberg  on  Dec.  5. 

GrV,  announced  last  year,  is  not  new,  but  identical  with  202 
Chryseis.  A.  C.  D.  C. 

Zenith-Telescopes. — Designs  for  apparatus  for  measuring  the 
distances  from  the  zenith  of  stars  which  are  not  far  from  that  point 
have  lately  appeared  over  two  well-known  names.  M.  Comu  gave 
details  of  a  scheme  in  the  Bulletin  Astronomiqiie  for  October  1901, 
and  M.  Lippmann  presented  a  plan  to  the  Academy  of  Sciences 
on  January  27  last  (Comptes  Bendy s,  tome  cxxxiv.  no.  4).  Any 
abstract  of  these  that  could  be  made  in  such  limited  space  as  is 
here  available  would  be  insufficient,  but  the  general  features  which 
are  in  some  way  common  to  both  may  be  indicated.  Each  appa- 
ratus comprises  a  mirror  inclined  at  45°  to  the  horizon,  which 
reflects  from  its  upper  surface  the  stars  around  the  zenith  into  a 
horizontal  telescope.  In  the  field  of  this  horizontal  telescope  the 
nadir  is  marked  :  in  M.  Comu's  apparatus  this  is  effected  by  having 
a  second  mirror  at  right  angles  to  the  first,  with  half  their  widthu 
overlapping,  so  that  the  second  does  not  prevent  the  reflection  of 
the  stars  &om  the  first,  and  a  mercury-trough  below,  and  when 
the  movable  horizontal  wire  is  made  to  coincide  with  its  image 
after  refiection  from  the  two  mirrors  and  the  mercury,  its  place 
indicates  the  zenith.  Coincidence  of  the  wire  with  its  image 
after  reflection  from  the  two  mirrors  ensures  that  these  are 
properly  adjusted.  In.  M.  Lippmann's  method  the  fiducial  point 
is  supplied  by  a  slit  in  the  focal  plane  of  a  collimator  placed  on 
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the  side  of  the  mirror  opposite  to  the  telescope  and  a  trough  of 
mercury  below  the  mirror  ;  but  the  reader  must  be  referred  to 
the  original  for  details  of  this  plan. 

HiPPAECHUS  AifD  Precession. — It  is  generally  believed  that 
Hipparchus  was  the  first  to  recognize  the  gradual  increase  of 
longitude  of  all  the  stars  which  is  designated  by  the  expression 
"  Precession  of  the  Equinoxes,"  but  there  is  not  a  consensus  of 
opinion  as  to  whether  he  believed  the  whole  sphere  of  stars  moved 
in  the  direction  of  increasing  longitude  or  whether  the  tropical 
and  equinoctial  points  retrograded.  The  opinions  of  astronomical 
writers  seem  to  be  nearly  equally  balanced  on  this  point.  A  short 
paper  was  recently  read  before  the  Eoyal  Irish  Academy  *  by  the 
Eev.  M.  H.  Close,  in  which  he  finds  the  evidence  to  be  in  favour 
of  the  first  hypothesis,  namely,  that  Hipparchus  thought  the  stars 
themselves  move.  Mr.  Close's  principal  argument  is  based  on 
Ptolemy's  treatment  of  Hipparchus's  tractate  entitled  "  Concerning 
the  shifting  of  the  Tropical  and  Equinoctial  Points.^'  He  argues 
that  this  title  does  not  imply  anything  definite  about  Hipparchus's 
opinion,  any  more  than  when  we  speak  of  the  Sun  rising  it 
implies  a  belief  that  the  Sun  actually  moves ;  but  Ptolemy  knew 
what  Hipparchus  thought,  and  Ptolemy  himself  writes  that  the 
sphere  of  the  fixed  stars  has  its  own  proper  motion,  and  at  the 
same  time  makes  no  comment  on  Hipparchus's  views  on  this 
subject,  which  he  would  have  done  if  they  were  opposed  to  his 
own.  Mr.  Close  also  mentions  a  fact  which  is  almost  conclusive. 
When  Hipparchus  had  examined  certain  zodiacal  stars,  we  are 
told  by  Ptolemy  in  the  '  Almagest,'  he  thought  that  the  extra- 
zodiacal  stars  did  not  participate  in  the  progression.  This  mistake 
he  afterwards  corrected  and  found  that  all  the  stars  retained  their 
relative  positions,  but  did  not  make  any  statement  showing  that 
this  was  due  to  the  movement  of  the  equinoctial  points. 

•  On  Mbasxjbing  Spboteogeams. — An  instance  of  personal  error 
in  measurement  which  Mr.  H.  M.  Beese  calls  attention  to  in 
lick  Observatory  Bulletin  No.  15  is  worth  recording.  In 
measuring  lines  in  star-spectra  (bright  lines  on  a  dark  fi,eld)  with 
lines  in  a  comparison  spectrum  (dark  lines  on  a  bright  field),  it 
was  found  that  a  different  result  for  velocity  in  the  line  of  sight 
was  obtained  according  to  whether  the  violet  end  of  the  spectra 
were  set  on  the  right  or  left  hand  of  the  measurer.  After  several 
other  possibilities  had  been  investigated^  the  cause  was  found  to 
be  due  to  a  psychological  tendency  of  the  measurer  to  set  the 
measuring-wire  further  to  the  right  on  a  dark  line  in  a  bright 
field  than  on  a  bright  line  in  a  dark  field. 

The  Solae  Eotation. — Father  Cortie  has  extracted  material 
from  the  solar  observations  made  at  Stonyhurst,  to  deduce  a  value 

*  1 901,  May  13. 
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of  the  rate  of  rotation  of  the  Sun's  photosphere  from  the  drift  in 
longitude  of  faculae.  This  has  been  done  before  by  Stratonoff 
and  possibly  others ;  but  Father  Cortie's  plan  differs  from  these 
because  he  takes  the  cases  of  groups  of  faculse  which  have  en- 
dured for  a  long  time,  sometimes  for  four  rotations.  The  result 
deduced  from  thirteen,  such  groups  is  somewhat  in  accord  with 
Carrington's  figures,  which  show  variation  of  rate  with  latitude. 


Tycho  Brake's  Obsebvatoey.— It  is  three  hundred  years  since 
the  death  of  Tycho  Brahe,  and  the  occasion  has  been  celebrated 
by  excavating  his  observatory  in  the  island  of  Hveen.  An  account 
of  this  work  has  lately  been  published  by  Prof.  Charlier,  of  Lund, 
which  Dr.  Dreyer  summarized  in  an  article  in  Nature  for  Decem- 
ber 5.  With  reference  to  the  fact  that  Tycho  sought  shelter  from 
the  wind  by  placing  his  large  telescope  a  couple  of  feet  below 
the  ground,  Dr.  Dreyer  says : — "  But  the  example  set  by  Tycho 
was  not  followed:  for  more  than  a  hundred  years  the  object 
seemed  generally  to  be  to  get  as  near  to  the  stars  as  possible  by 
placing  observatories  on  the  tops  of  towers  and  high  buildings. 
The  nineteenth  century  reverted  to  Tycho  Brahe's  ideas  by  building 
observatories  at  some  distance  from  cities,  and  with  the  instru- 
ments at  very  moderate  heights  above  the  ground.  Another 
idea  of  Tycho's,  which  was  not  adopted  for  several  centuries, 
was  to  have  a  large  staff  of  assistants,  among  whom  the  work  of 
the  observatory  was  divided."  The  article  ends  with  a  paragraph 
showing  that  Tycho  was  probably  the  first  man  to  conceive  the 
idea  qf  a  National  Observatory. 


The  Cold  Wbatheh  in  Fbbeuaet. — ^For  21  days  the  weather 
in  February  was  excessively  cold,  the  mean  temperature  from  Feb.  i 
to  21  being  32°'4,  or  7°  below  the  average.  The  lowest  indicated 
temperature  near  London  was  i4°'3  on  the  i6th,  being  the  lowest 
temperature  recorded  in  February  since  the  severe  winter  of  1895, 
when  the  lowest  temperature  on  record  for  the  preceding  61  years, 
viz.,  6°'9,  occurred  on  the  8th.  Other  temperatures  in  February 
lower  than  that  observed  this  year  have  been : — 7°* 7  on  1845 
February  12;  ii°-i  on  1855  February  19;  ii**'2  on  1847 
February  12;  i2°*4  on  1841  February  4;  and  i3°-8  on  1855 
February  14.  The  mean  for  the  eight  days.  February  10  to  17 
(this  year)  was  below  the  average  value  by  9^7  ;  but  in  1895  the 
mean  for  the  whole  month  was  io°*4  below  the  average,  and  the 
paean  for  the  10  days  February  5-14  in  1895  was  as  much  as 
1 6°'6  below  the  average.  The  rainfall  in  the  21  cold  days  was 
very  small,  amounting  to  0*2 19  inch  only;  but  after  the  22nd 
the  weather  was  much  wetter  and  warmer,  becoming  finer  again 
towards  the  end  of  the  month. 
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Peof.  p.  Taoohini  has  resigned  the  office  of  Director  of  the 
Ohservatory  of  the  Eoman  College  at  Borne,  which  he  has  held 
for  some  years.  He  has  been  succeeded  by  his  chief  assistant, 
Prof.  E.  Millosevich. 

The  next  Meeting  of  the  Eoyal  Astronomical  Society  will  be 
on  Friday,  March  14;  that  of  the  British  Astronomical  Associa- 
tion on  Wednesday,  March  26. 


From  an  Oxford  Note-Book. 

It  is  long  since  the  B.  A.  S.  had  the  pleasure  of  seeing  at  its 
Annual  Meeting  two  medallists  in  person.  In  the  years  before 
1833  two  or  more  medals  were  occasionally  given  in  the  same 
year,  but  it  was  subsequently  decided  to  award  only  one 
annually.  In  the  year  1848,  under  the  stress  of  quite  extra- 
ordinary circumstances,  twelve  testimonials  (declared  at  the  time 
to  be  the  equivalent  of  the  gold  medal)  were  awarded ;  and  joint 
medals  (for  practically  the  same  research)  were  awarded  in  1867 
(Huggins  and  Miller)  and  1886  (Pickering  and  Pritchard). 
Otherwise  the  practice  of  a  single  medal  was  not  departed  from 
till  1897.  In  that  year,  besides  the  award  of  the  gold  medal  to 
Prof.  Barnard,  there  was  awarded  for  the  first  time  the  Hannah 
Jackson  (nee  Omit)  Gift  to  Prof.  Lewis  Swift.  This  gift  is  the 
outcome  of  a  bequest  made  to  the  Society  in  1861,  which  did  not, 
however,  become  available  till  after  the  decease  of  the  donor  in 
1893  (see  Mon,  Not,  R,  A.  S.  Ivii.  p.  35),  and  is  after  all  not  a 
**  medal "  but  a  '*  gift."  Prof.  Swift  did  not  make  any  attempt  to 
come  to  England  in  1897,  and  we  all  remember  Prof.  Barnard's 
unfortunate  arrival  just  too  late  for  the  meeting,  owing  to  bad 
weather  on  the  voyage.  Only  one  of  the  joint  medallists  was 
present  in  1886.  So  that  we  must  go  back  at  least  35  years  for 
an  occasion  at  all  resembUng  that  of  Feb.  14  last,  when  both  the 
constructor  of  the  Cape  Photographic  Durchmusterung  and  the 
discoverer  of  two  Novsb  ^vere  prcjsent  in  person  to  be  honoured  by 
the  Society. 


Prop.  EIaptbyn  gratified  us  all  by  maldng  a  sta}'  of  a  few  days 
in  England,  and  bringing  Mrs.  Kapteyn  with  him ;  and  he  was 
good  enough  to  say  that  he  found  so  much  to  see  that  he  must 
leave  a  good  deal  for  another  visit.  Dr.  Anderson  (the  ideas  of  a 
discoverer  of  two  Novae  are  of  such  public  interest  that  I  venture 
to  state  the  circumstance)  returned  to  his  "star-gazing"  in 
Edinburgh  very  promptly.  The  big  telescopes  at  Greenwich  and 
elsewhere,  he  said,  did  not  appeal  to  him  in  any  way;  his 
instrument  is  a  field-glass,  with  which  he  can  see  a  number  of  stars 
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at  once  instead  of  one  only  as  in  a  big  telescope.  *'  I'm  not  an 
astronomer/'  he  said  ;  "  I  am  an  astropM ;  wherever  the  stars  are 
shining  I  mutt  be  looking."  And  he  told  me,  in  reply  to  a  definite 
question,  that  he  actually  loohs  for  new  stars ;  he  knows  the 
heavens  so  well,  especially  near  the  Milky  Way,  that  he  does  not 
think  one  could  appear  brighter  than  the  sixth  or  perhaps  the 
seventh  magnitude  without  his  detecting  it.  His  discoveries  were 
the  outcome  of  a  deliberate  and  independent  research,  not  con- 
nected with  his  work  on  variables,  for  which  he  uses  Argelander's 
charts  and  a  small  telescope.  How  numerous  are  the  astrophils  ? 
I  am  glad  that  it  has  fallen  to  my  lot  to  meet  at  any  rate  one. 


Wht,  I  wonder,  are  so  many  French  publications  not  dated  ? 
An  important  memoir  by  M.  Callandreau  has  just  been  received 
in  a  green-paper  cover — "  Aper§u  des  Methodes  pour  la  Deter- 
mination des  Orbites  des  Cometes  et  des  Planetes  " ;  but  there  is 
nothing  to  show  when  it  was  written  either  at  the  beginning  or 
end,  nor  to  show  to  what  series  of  publications  it  belongs  (if  we 
may  judge  from  the  absence  of  a  titlepage  that  it  belongs  to  a 
series).  If  a  careful  librarian  puts  the  date  of  receiving  it  on  the 
copy,  this  will  be  perhaps  sufficient  for  practical  purposes ;  but  if 
it  passes  on  to  the  shelves  undated,  it  may  give  some  poor 
researcher  in  times  to  come  a  lot  of  trouble  to  assign  it  to  its 
proper  place  in  the  history  of  the  subject.  I  have  noticed  this 
absence  of  dat«  in  other  French  publications,  and  respectfully 
suggest  to  MM.  Gauthier-Yillars  that  they  should  set  a  good 
example  of  reform. 


The  report  of  the  Superintendent  of  the  U.S.  Naval  Observatory 
shows  that  some  useful  work  is  being  done  by  some  of  the 
assistants,  but  the  part  of  it  written  by  the  Superintendent 
himself  is  a  rather  piteous  document.  The  poor  man  is  apparently 
harassed  by  malignant  critics,  official  and  otherwise.  He  records 
with  an  obvious  sigh  of  relief  that  the  Board  of  Visitors  have 
already  made  the  full  number  of  visits  (3)  allowed  by  law  to 
any  one  year,  but  he  has  other  trials. 

"  Critics  who  are  in  no  way  responsible  for  results,  and  who 
probably  would  not  carry  out  their  own  suggestions  if  they  were, 
have  had  a  standing  grievance  against  the  observatory  because  it 
has  not  put  its  clocks  underground. 

**  I  invite  the  attention  of  the  Bureau  to  Mr.  Hill's  report,  as 
evidence  of  the  spirit  in  which  the  observatory  has  been  (and  still 
is)  criticised  by  outside  astronomers.  Malice  has  dictated  these 
criticisms,  to  my  knowledge,  for  thirty  years.  In  this  instance 
ignorance  becomes  a  valuable  accessory. 

**  Scientific  work  must  stand  or  fail  on  its  merits.    But  it  would 
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be  an  encouragement,  little  to  be  expected,  if  the  scientific  world 
of  this  country  could  appreciate  or  acknowledge  the  efforts  to  briog 
up  to  date  work  long  in  arrears." 

The  last  senteoce,  where  the  writer  turns  from  scolding  to 
entreaty,  reminds  us  of  the  plaintive  notice  once  hoisted  over  an 
indifferent  pianist  in  the  Wild  West :  "  Do  not  shoot  the  pianist ; 
he  is  doing  his  best."  The  question  after  all  is  not  whether  the 
pianist  is  doing  his  best,  but  whether  the  United  States  should 
put  in  charge  of  their  national  piano  a  naval  officer  who  knows 
nothing  of  music. 


,  The  appendix  to  N,  A.  1902  gives,  as  we  are  informed  on  the 
second  page,  "  the  following  corrections  to  the  apparent  places  of 
stars  as  given  in  the  Nautical  Almanac,  1902,  to  o'*oi  in  Eight 
Ascension,  and  o"'oi  in  Declination."  The  result  cannot  be  con- 
sidered satisfactory.  To  a  casual  glance  it  is  simply  a  wasteful  piece 
of  printing,  for  the  words  "  insensible  in  E.A."  are  monotonously 
inserted  in  a  separate  column  for  each  star,  when  a  single  state- 
ment would  have  sufficed,  and  saved  half  the  printing,  say  eight 
pages.  But  we  demur  to  the  actual  statement.  It  implies  that 
numbers  printed  for  the  Paris  Conference  constants  are  equally 
correct  (to o'oi)  for  the  Struve-Peters  constants.  Now, although 
the  difference  between  the  two  sets  may  never  amount  to  o'*oi, 
the  figures  suitable  for  the  two  sets  would  certainly  often  differ  by 
o'*oi,  according  to  the  proper  raising  of  the  figures  omitted.  If 
astronomers  use  the  N.  A,  1902  for  star-corrections,  they  will 
certainly  get  results  which  make  their  observations  in  1902  not 
comparable  with  1900  and  previous  years. 


It  is  to  be  hoped  that  Mr.  Thomas  Thorp  will  perfect  bis  new 
**  polyslit  spectroscope,"  referred  to  on  p.  158  of  the  B.  A.  A. 
Journal^  vol.  xii.  If  I  understand  rightly  the  very  brief  description 
there  given,  the  instrument  produces  a  monochromatic  image  of 
the  Sun  without  some  of  the  defects  of  the  spectroheliograph,  or 
of  other  devices  recently  suggested  for  getting  such  an  image.  A 
number  of  slits  are  "  mounted  on  the  periphery  or  flange  of  a 
rotating  disk  in  such  a  manner  that  the  slits  on  opposite  sides  of 
the  disk  are  conjugate  to  each  other  when  in  the  focal  plane  of 
the  coUimating  lens  and  eyepiece  respectively."  This  would  seem 
to  secure  a  very  perfect  automatic  correspondence  if  the  slits  can 
be  cut  accurately  enough.  At  present  this  accuracy  has  not  been 
attained ;  but  we  read  with  pleasure  the  final  sentence,  "  Mr.  Thorp 
intends  to  construct  such  an  instrument  when  sufficient  leisure  is 
afforded  him." 


144  Notes.  [No.  316. 

A  Hong-Kong  correspondent  kindly  sends  some  amusing 
cuttings  illustrating  the  behaviour  of  the  Chinese  with  regard  to 
eclipses.  Two  translations  of  an  official  notice  are  given  below, 
of  rather  difEerent  merit ;  and  a  newspaper  paragraph  received 
later  informs  us  that  on  November  1 1  the  officials  duly  assembled, 
knelt  down  facing  the  setting  Sun,  and  remained  motionless  for 
some  fifteen  minutes,  when  the  rescue  of  the  Sun  was  announced. 
During  the  ceremony  there  was  beating  of  drums  and  gongs  to 
frighten  away  the  dragon.     These  are  the  translations  : — 

(i)  -4  Notification  in  the  matter  of  Savhig  and  Guarding  the 

Sun  and  the  Moon, 

On  the  loth  day  of  the  9th  Moon  (1901  October  21),  Yune,  Intendent  of 
Circuit,  invested  with  power  of  control  over  military  forces  of  Suchow,  T*8ung 
Kong,  and  Tai  Tsong,  issued  a  notification,  suspended  in  front  of  his  Yamen, 
to  the  effect  that  on  the  15th  day  of  the  9th  Moon  (1901  October  26),  being  the 
Mo  Yan  day  (of  the  Diurnal  Sexagenary  Cycle),  there  will  be  an  eclipse  of  the 
Moon  (literally,  an  eating  of  the  Moon),  and  that  on  the  ist  day  of  the  loth 
Moon  (1901  November  11),  being  the  Kwai  Tsz  day,  there  will  be  an  eclipse  of 
the  Sun  (lit.,  eating). 

On  the  arrival  of  these  dates,  all  Civil  and  Military  Officers  are  directed 
each  and  all  to  save  and  guard  (the  Sun  and  the  Moon). 

(2)  The  Proclamation  for  Saving  the  Eclipses  of  Sun  and  Moon. 

On  the  loth  day  of  the  ninth  Moon  (2i8t  Oct.,  1901).  The  "  Sii-Tsiing  Tai 
Ngok  Gi "  (title)  Toa  Toi  **  Un  **  (surname)  has  given  proclamation  concerning 
that  the  eclipse  of  the  Moon  will  take  place  on  the  1 5th  day  of  the  ninth  Moon 
"Mo  Yan**  (date's  name)  or  (26th  Oct.,  1901),  and  eclipse  of  the  Sun  on  the 
1st  day  of  the  tenth  Moon  *' Kwai  Chi*'  (date's  name)  or  (nth  Nov.,  1901). 
During  the  festival  of  the  above  dates  all  the  Civil  and  Military  Mandarins 
should  be  saved  at  the  same  time. 


Two  instances  of  the  way  in  which  novel-writers  use  the  stars 
as  scenic  effects  strongly  contrast  in  carefulness  with  regard 
to  facts.  The  first  is  in  Marion  Crawford's  novel,  '  Mr.  Isaacs,' 
where  the  hero  points  to  Sirius  as  his  star  in  the  south,  the  time 
being  9  p.m.  in  September  1879,  when  Sirius  souths  about  6  a.m. 
It  should  be  remarked,  however,  that  in  September  1879  Jupiter 
was  about  the  place  indicated,  and  this  may  be  the  explanation  of 
the  mistake. 

The  other  writer,  Lucas  Malet,  may  be  congratulated  upon  her 
accuracy  of  description.  In  *The  History  of  Sir  Eichard  Oal- 
mady '  (p.  191)  she  thus  describes  a  "  windless  autumn  night": — 

The  night  was  very  clear.  The  stars  were  innumerable — fierce,  cold  points 
of  pulsing  light.  Orion's  jewelled  belt  and  sword  flung  wide  against  the  blue- 
black  vault.  Cassiopeia  seated  majestic  in  her  golden  chair,  l^rthward  above 
the  walled  gardens  the  Bear  pointing  to  the  diamond  flashing  of  the  Pole  Star ; 
while  all  across  high  heaven,  dusty  with  incalculable  myriads  of  worlds, 
stretched  tbe  awful  and  mysterious  highroad  of  the  Milky  Way. 
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MEETING  OF  THE  KOTAL  ASTROXOMICAL  SOCIETY. 

Friday,  1902  March  14. 

Dr.  J.  W.  L.  Glaisher,  M.A.,  F.K.S.,  FrenUfnt,  in  the  Chair. 

Secretaries :  F.  W.  Dyson,  M.A.,  F.K.S.,  and 

E.  T.  WllITTAKEK,  M.A. 

The  Minutes  of  the  last  ordinary  Meeting  were  read  and  confirmed. 

Mr.  WliittaJcer,  no  presents  have  been  received  since  the  last 
Meeting.  Among  these,  special  attention  may  be  called  to  a 
volume  of  the  Professional  Papers  of  the  Survey  of  India  Depart- 
ment, No.  5,  which  contains  a  full  account  of  the  investi2;ations 
leading  up  to  the  question  of  the  attraction  of  the  Himalaya 
Mountains,  which  recently  formed  the  subject  of  a  paper 
by  Major  Burrard  read  to  the  Society,  and  also  to  a  reduction 
by  Dr.  Auwers  of  the  mean  places  of  570  stars  to  equinox  1815, 
obtained  from  observations  made  under  Pond's  direction  in  the 
years  1815  to  1819  at  Greenwich. 

Mr.  Dyson  read  extracts  from  a  paper  by  Mr.  S.  A,  Mitchell  on 
the  Flash-spectrum  as  observed  at  Sumatra  during  the  Solar 
Eclipse  of  1 90 1 .  He  said  that  the  conclusions  to  which  Mr.  Mitchell 
came  were  almost  identical  with  those  of  Mr.  Evershed,  namely, 
that  the  flash-spectrum  does,  really  represent  the  upper  more 
diffused  portion  of  a  stratum  of  gas  which  by  its  absorption  produces 
the  Fraunhofer  spectrum. 

Major  Bills.  So  far  as  1  can  see  from  the  photograph,  the 
general  character  of  the  spectrum  is  ver}"  much  the  same  as  that 
tftken  on  previous  occasions.  Of  course,  I  have  only  heard  bits  of 
the  paper,  but  from  these  it  appears  that  the  author  says  that  he 
finds  about  half  the  lines  of  the  solar  spectrum  at  present  in  the 
flash.  It  seems  to  me  that  the  comparison  shoidd  be  the  other 
\ys,j — how  many  lines  in  the  flash  are  in  the  solar  spectrum.     The 
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solar  spectrum  lines  are  brought  out  under  different  measures  of 
exposure. 

Mr.  Dyso7i  then  read  further  extracts  from  the  paper. 

Major  Hills,  Well,  that  coincides  with  Mr.  Evershed's  results. 
Does  he  mention  anything  about  the  presence  of  any  particular 
metals  ? 

Mr.  Dyson.     Yes,  he  mentions  seA'^eral. 

Mr.  Fowler.  I  think  we  should  not  accept  the  conclusion 
arrived  at  in  this  paper  without  very  careful  consideration.  In 
conjunction  with  Sir  Norman  Lockyer  I  have  had  a  good  deal  to 
do  with  the  flash-spectrum  and  I  am  certainly  not  prepared  to 
admit  that  the  vapours  which  produce  it  are  identical  with  those 
which  produce  the  Fraunhofer  lines.  It  cannot  be  denied  that 
there  is  a  reasonable  agreement  in  the  positions  of  the  two  sets  of 
lines,  but  it  is  quite  another  story  when  the  relative  intensities 
are  considered.  Many  of  the  lines  which  are  weak  in  the  dark-line 
spectrum  are  strong  in  the  bright-line  one,  and  it  almost  invari- 
ably happens  that  these  abnormal  lines  in  the  case  of  such  an 
element  as  iron  are  lines  which  are  brighter  in  the  spark  than  in 
the  arc  spectrum — that  is,  they  are  what  Sir  Norman  Lockyer  calls 
enhanced  lines.  This  occurs  too  frequently  to  be  a  mere  matter  of 
chance.  Yet,  if  I  understand  rightly,  Mr.  Mitchell  follows 
Mr.  Evershed  in  attempting  to  reconcile  the  two  sets  of  lines  by 
a  process  of  averaging  their  intensities.  This  is  most  objectionable, 
as  the  significance  of  many  of  the  most  important  lines  is  entirely 
destroyed. 

It  would  seem  that  the  absorbing  vapours  which  produce  the 
Fraunhofer  lines  are  in  a  state  which  approximates  to  that  of  the 
arc,  while  the  radiating  vapours  of  the  flash  are  more  closely 
represented  by  the  spark,  the  difference  doubtless  being  one  of 
temperature.  The  same  A^apour  cannot  be  in  two  states  at  the 
same  time,  and  one  therefore  argues  that  the  layer  of  vapours 
which  produces  the  bright-line  spectrum  is  not  the  seat  of  the 
Fraunhofer  absorption.  At  all  events,  a  discussion  of  the  flash- 
spectrum  which  takes  no  account  of  the  enhanced  lines  cannot  be 
regarded  as  final,  and  1  think  that  if  Mr.  Mitchell  had  considered 
these  lines  he  would  have  modified  the  conclusion  at  which  he  has 
arrived. 

Major  Hills.  There  is  one  point  which  I  do  not  understand 
about  Mr.  Fowler's  explanation,  and  that  is,  if  the  Fraunhofer 
absorption  occurs  below  the  region  tliat  gives  the  flash- spectrum, 
how  is  it  that  the  latter  shows  a  higher  temperature?  It  is 
difficult  to  believe  that  the  flash-spectrum  region  is  the  hottest 
portion  of  the  Sun's  envelope. 

Mr.  Fowler.  If  we  suppose  that  the  spark  is  at  a  higher  tem- 
perature than  the  arc,  as  is  probable,  the  vapours  which  give  the 
Fraunhofer  lines  will  be  at  a  lower  temperature  than  the  flash- 
stratum-  It  therefore  seems  necessary  to  suppose  that  the 
absorption  takes  place  above  the  stratum,  where  it  is   probably 
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•cooler.  But  siuce  there  is  a  condensation  surface — the  photosphere 
— beneath  the  stratum,  it  is  not  inconceivable  that  the  necessarv 
lower  temperature  may  be  found  there. 

Mr,  Dyson  then  read  a  paper  by  Mr.  E.  E,  Barnard  on  observa- 
tions of  Nova  Cygni  (1876)  made  with  the  40-inch  refractor  of  the 
Yerkes  Observatory.  Mr.  Barnatd  had  recently  been  measuring 
the  distance  of  Nova  Cygni  from  neighbouring  stars. 

Nova  Cygui  was  now  estimated  as  of  magnitude  15*6,  which  was 
extremely  faint,  and  seemed  to  show  no  movement  since  its  dis- 
covery in  1 886.  ProL  Burnham  had  also  made  a  series  of  observations 
of  the  magnitude,  but  did  not  come  to  any  definite  conclusion. 
Mr.  Barnard  concluded  that  the  star  was  not  variable.  That  was 
the  substafice  of  the  paper,  which  was  one  rather  to  be  read  when 
in  print  than  at  a  meeting  of  the  Society. 

Mr.  W.  H,  Maw  presented  a  paper  on  double-star  observations, 
1899-1 90 1.  He  said  that  there  were  about  300  measures,  and  the 
paper  was  a  continuation  of  a  previous  one.  He  regretted  that 
there  were  not  more  measures,  but  that  must  be  put  down  to 
the  weather  rather  than  to  his  desire  to  shirk  work. 

Mr.  Lewis.  Mr.  Maw  has  said  so  little  about  his  paper,  that  1 
should  like  to  add  my  appreciation  of  the  excellence  of  his 
-observations.  It  is  a  great  pleasure  to  find  someone  taking 
such  an  interest  in  the  work  of  double-star  observation. 

The  President  called  upon  the  Astronomer  Eoyal  to  speak  about 
several  papers  sent  from  the  Royal  Observatory,  Greenwich. 

The  Astranomer  Royal.  It  may  be  of  interest  to  mention  that 
in  the  course  of  measuring  for  the  Astrographic  Catalogue,  carried 
•out  under  the  supervision  of  Mr.  Hollis,  he  and  his  staff  havu 
found  several  variable  stars.  Three  of  them  appear  to  be  new, 
.and  another  is  U  Draconis,  whose  variability  was  discovered 
by  Dr.  Anderson.  We  thought  it  worth  while  to  give  out 
this  information  so  that  anyone  interested  in  variable  stars  can 
make  use  of  the  data.  There  is  another  paper,  on  the  measures 
of  double  stars  made  at  the  Eoyal  Observatory  in  1901  by 
Mr.  Lewis,  Mr.  Bryant,  and  Mr.  Bowyer.  There  are  two  or 
three  stars  of  special  interest.  The  observations  of  Capella, 
of  which  the  earlier  measures  were  communicated  to  the  Society 
at  the  end  of  1900,  have  been  continued,  but  the  weather  in  the 
latter  half  of  1900  was  so  unfavourable  that  hardly  any  measures 
could  be  obtained.  Since  then  Mr.  Lewis  and  Mr.  Bryant  have 
succeeded  in  getting  some  measures  lately  which  seem  to  be 
trustworthy.  There  is  another  star  in  which  Mr.  Lewis  has 
taken  special  interest,  namely  5  Equulei.  It  has  been  observed  at 
the  Lick  Observatory  and  at  Greenwich  under  conditions  in  which 
it  was  very  ditticult  to  detect  any  elongation,  and  I  think  the 
results  obtained  at  the  two  Observatories  show  very  satisfactory 
agreement. 

The  President.     1  will  ask  Prof.  Turner  if  he  has  anv  remarks 
to  make  upon  the  subject. 
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Prof.  Tunur»     T  should  like  "to  express  my  interest  in  the  fact 
that  in  connection  with  the  work  on  the  Astrographic  Chart  some 
new  variables  have  been  discovered.     The  Greenwich  method  is 
to  combine  the  scrutiny  of  two  plates  at  the  same  time.     They 
have  a  duplex  micrometer  to  hold  two  plates  which  overlap,  and 
so  there  is  an  opportunity  for  rScogniziug  when  a  star  is  either  not 
on   one   plate   or  is  perhaps  a  little  different  in  position  or  in 
brightness.     A  small  difference  in  brightness  may  not  be  easy  to 
detect  because  of  the  varying  character  of  the  two  plates  taken  on 
different  nights,  though  a  striking  difference  in  brightness  can 
even  then  be  detected.     But  some  more  rapid  method  of  com- 
paring plates  seems^  to  be  urgently  needed.     The  method  used  at 
Greenwich  is  of  a  laborious  kind.    Jt  is  doubtless  *within  the 
knowledge  of  Eellows  that  there  are  other  methods  of  scrutiny : 
and  a  representation  of  one  of  the  latest  devices,  viz.  the  Stereo- 
comparator  of  Messrs.  Zeiss,  I  will  show  on  the  screen^  because 
it  may  be  some  little  time  before  we  shall  have  an  opportunity  of 
seeing  the  apparatus  in  England.     Dr.  Max  Wolf,  who  has  tried 
the  instrument,  has,  I  understand,  approved  of  it*     I  think  some 
method  of  this  kind  is  needed  for  the  detection  of  peculiar  objects, 
for  otherwise  if  we  have  to  deal  separately  with  each  one  of  the 
millions  of   stars  photographed  for  the  Astrographic  Chart,  it 
will  take  some  time  and  trouble.      I  should  like  to  take  this 
opportunity  of  mentioning  a  different  sort  of  device  which  has 
occurred  to  me.     Supposing  we  could  throw  upon  the  screen  the 
images  of  two  plates  of  the  salme  region  by  means  of  two  lanterns, 
80  that  we  could  make  the  images  coincide  star  for  star,  and  then 
cut  off  the  light  of  one  lantern,  and  after  that  the  light  of  the 
other,  alternately.     If  the  correspondence  of  the  two  pictures  was 
exact  we  should  get  a  steady  image  in  each  case,  but  if  there  was 
any  disparity  for  one  star  we  should  get  some  slight  motion  in  the 
image  of  that  star,  and  it  appears  to  me  that  the  sensitiveness  of 
the  eye  to  slight  motion  in  one  object  when  others  are  still  might 
be  used  in  the  same  way  as  is  the  sensitiveness  to  distance  in  the 
stereo-comparator ;  and  although  the  method  is  not  worked  out  in 
any  way,  I  think  it  would  be  to  the  advantage  of  astronomy  if 
methods  of  that  sort  were  thought  of  and  tried  for  comparison  of 
plates. 

The  Astronomer  B&yal.  Is  the  stereo-comparator  intended  for 
two  plates  taken  with  the  fiame  centre,  or  for  plates  generally  which 
may  only  overlap  partially,  like  those  of  the  Astrographic  Chart  ? 

Prof.  Turner,  The  instrument  was  originally  made  simply  for 
two  plates  with  comparatively  large  overlapping,  but  Messrs. 
Zeiss  signify  their  willingness  to  adapt  the  instrument  for  a  slight 
overlapping.  One  point  about  our  astrographic  plates  which 
is  more  doubtful  is  with  regard  to  those  which  have  three  images 
on,  when  it  may  be  difficult  to  use  the  stereo-comparator,  for  the 
three  images  on  the  plate  would  complicate  matters.  It  would  be 
luiexpected  if  the  instrument  turned  out  utilisable  in  that  case. 
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Messrs.  Zeiss  are  doing  what  they  can  to  adapt  it  to  wide  con- 
ditions, and  it  is  those  improvements  which  make  it  impossible 
for  them  to  tell  us  when  they  can  let  us  have  the  first  instrunjent, 
or  what  the  price  will  be. 

Mr,  Lewis  described  in  detail  some  facts  about  the  deter- 
mination of  the  orbit  of  h  Equulei. 

The  Astronomer  Royal,  Since  the  beginning  of  the  year  a 
number  of  photographs  have  been  taken  at  Greenwich  oi  the 
satellites  of  Neptune,  and  I  thought  it  might  be  of  interest  to 
show  the  Society  the  results  that  have  been  obtained.  An 
exposure  of  20  min.  is  required  to  show  the  satellite  well, 
while  an  exposure  of  20  sees,  or  thereabouts  shows  Neptune. 
These  relative  lengths  of  exposure  are  given  by  means  of  an 
occulting  shutter,  which  obscures  the  planet  when  necessary,  and, 
as  may  be  seen  in  the  picture  now  on  the  screen,  the  satellite  is 
photographed  without  being  obscured  by  the  image  of  Neptune. 
Special  attention  has  been  given  to  Neptune's  satellite  at  Prof. 
Newcomb's  request,  who  wished  to  have  measures  from  these 
photographs,  as  he  is  determining  the  position  of  the  satellite.    . 

The  Astronomer  Boyal,  presenting  the  results  of  the  Sun-spot 
record  made  at  Greenwich  during  the  year  190 1,  called  special 
attention  to  a  large  spot  seen  at  the  time  of  the  Solar  Eclipse 
in  May,  at  a  point  of  the  Sun's  limb  near  which  there  was  an 
apparent  arch  of  the  corona. 

Mr.  Maunder.  The  Sun  during  the  past  year,  1901,  was 
extraordinarily  quiet.  The  mean  daily  spot  area  for  the  entire 
jear  was  ovXy  29  as  against  78  at  the  last  minimum,  whilst  the 
record  of  faculae  was  even  smaller  still,  the  smallest  record  we 
have  got  in  any  year  since  the  Greenwich  record  was  started. 
There  were  no  fewer  than  289  days  out  of  the  365  on  which 
no  spots  were  seen  at  Greenwich.  I  have  some  slides  with  regard 
to  the  great  spot  of  May  19th,  the  one  which  was  seen  im- 
mediately after  the  eclipse.  The  Astrouomer  Royal  has  pointed 
out  that  the  place  where  the  spot  was  on  May  18  shows  a  large 
protuberance  of  the  corona.  The  photograph  now  on  the  screen, 
which  shows  this  very  well,  was  taken  7  sees,  after  totality  had 
begun,  and  was  given  almost  an  instantaneous  exposure.  The 
disturbance  is  seen  very  clearly  both  on  the  Sumatra  and  the 
Mauritius  photographs.  At  first  sight  it  lopks  as  if  there  had 
been  considerable  change,  but  when  you  allow  for  the  change  in 
the  position  of  the  Moon,  it  becomes  very  difficult  to  be  perfectly 
certain  that  any  distinct  change  has  taken  place  in  the  corona. 

The  President.  I  am  sure  we  thank  Mr.  Maunder  very  much 
for  the  exhibition  of  these  slides,  and  I  will  now  ask  Mr.  Dyson 
to  give  an  account  of  the  paper  from  the  Boyal  Observatory 
-which  relates  to  the  proper  motion  of  Nova  Persei. 

Mr,  Dyson  said  that  photographs  had  been  taken  since  the 
Nova  appeared  except  between  May  and  August,  and  a  number 
of  these  had  been  measured.      The   distance   of  the  Nova  was 
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measured  from  4  or  5  stars  around  it.  The  result  was  not 
altogether  satisfactory,  as  it  showed  for  the  IS'ova  a  negative 
parallax  .with  respect  to  the  stars,  but  it  is  quite  evident  that 
the  absolute  parallax  cannot  be  greater  than  o"*i.  The  measiires 
also  showed  an  annual  proper  motion  of  the  Nova  of  o**oo9  in 
E.A.  aud  —  o"'2o  in  Dec. 

Mr,  H,  C.  Plummt)^  then  read  a  paper  on  the  images  formed  by 
a  parabolic  mirror — first  paper,  the  Geometrical  Theory.  He  said 
that  his  attention  had  been  directed  to  the  geometrical  theory,  and 
he  found  that  it  was  scarcely  in  a  state  that  could  be  called  satis- 
factory. There  were  discrepancies  which  required  to  be  cleared  up, 
and  in  this  paper  he  had  tried  to  do  so.  The  first  paper  in  which 
the  subject  was  seriously  discussed  was  by  G^n.  Tennant  in  1887, 
at  the  time  when  the  relative  merits  of  the  reflector  and  refractor 
for  the  purpose  of  the  Astrographic  Chart  were  in  question. 
After  that  the  subject  was  left  alone,  and  the  decision  was  taken 
to  use  refractors,  until  1897  or  1898,  when  the  Crossley  reflector 
Avhich  had  been  presented  to  the  Lick  Observatory  failed  to  come 
up.  to  expectation.  Mr.  Schaeberle  attempted  to  explain  the 
failure  by  a  purely  geometrical  theory  of  the  aberration.  A  paper 
by  Mr.  Crockett  was  published  shortly  afterwards,  and  there  was 
a  further  paper  by  himself  (Mr.  Plummer)  which  he  contributed 
to  the  Astronomical  Journal.  The  method  upon  which  all  these 
investigations  had  been  conducted  had  been  to  investigate  the 
figure  in  which  the  rays  incident  on  a  circular  ring  of  the  mirror 
intersected  the  focal  plane  after  reflection,  and  where  the  figures 
were  given  it  was  easy  to  see  at  once  that  discrepancies  existed. 
In  addition  to  the  critical  review  of  previous  papers  on  the 
subject,  the  present  paper  included  an  extension  of  the  theory^ 
so  as  to  consider  the  images  which  would  be  formed  on  a  plane 
photographic  plate  placed  within  the  focus  of  the  mirror  or  on 
a  curved  plate.  The  result  seemed  to  show  that  little  advantage 
could  be  expected  under  any  circumstances  from  either  plan. 

Prof.  Turner,  1  think  Mr.  Plummer  has  worked  very  hard  on 
this  question,  which  does  not^  perhaps,  involve  mathematics  of 
a  very  high  order,  but  is  of  a  troublesome  kind,  and  it  is  one 
which  has  been  left  in  a  very  unsatisfactory  state  up  to  the 
present  moment,  especially  as  regards  the  working  inside  the 
focal  plane. 

The  President.  The  first  paper  is  on  the  geometrical  theory, 
w  hat  will  the  subsequent  work  relate  to  ? 

Mr.  Plummer.  As  I  mentioned,  I  am  actually  at  work  on  the 
measurement  of  a  plate  taken  with  a  reflector,  and  a  comparison 
of  the  results  with  those  obtained  from  a  photograph  of  the  same 
region  of  the  sky  taken  with  a  refractor  of  the  Astrographic 
type. 

The  President.  We  have  also  a  mathematical  paper  by  our 
Secretary,  Mr.  Whittaker,  and  a  paper  by  Dr.  Alex.  Eoberts  of 
Lovedale,  South  Africa,  on  the  variation  of  S  Carina?. 
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Jdr,  WTiittaker,  referring  to  J)r.  lioberts's  paper,  said  the  varia- 
bility of  S  CarinaB  was  originally  discovered  by  Dr.  Gould  at 
Ck>rdoba,  the  period  being  then  announced  as  several  months. 
Since  1891  the  star  had  been  under  observation  at  Lovedale, 
S.  Africa,  and  Dr.  Eoberts  had  succeeded  in  finding  the  elements 
w^hich  define  the  variation.  The  chief  points  of  interest  were : — 
ist,  that  there  was  a  secondary  maximum  coming  before  the  chief 
maximum  ;  2nd,  that  the  period  (148  days)  was  subject  to  a  varia- 
tion, which  could  be  represented  by  a  trigonometric  term  with  a 
period  of  19  years ;  and  3rd,  that  the  time  of  increasing  brightness 
^was  nearly  equal  to  the  time  of  decreasing  brightness  ;  this  was 
evidence  against  the  supposition  that  with  long-period  variables 
there  was  a  rapid  rise  to  the  maximum,  followed  by  a  slow 
decrease  to  the  minimum. 

Mr,  Whittaker  then  gave  an  account  of  his  own  paper,  which 
^was  concerned  with  the  periodic  solutions  of  the  Eestricted 
Problem  of  Three  Bodies.  In  this  problem  the  motion  of  a  small 
planet  is  considered  under  the  attraction  of  the  Sun  and  a  large 
planet,  the  latter  bodies  being  supposed  to  move  in  circular  orbits. 
Two  theorems  relating  to  the  motion  were  communicated. 

Mr,  Dyson  read  a  paper  by  Mt\  H.  G,  Fourcade,  communicated 
by  Sir  David  Gill,  on  the  method  of  surveying  by  photography, 
which  Prof.  Turner  had  lately  brought  before  the  Society. 

Pro/.  Turner,  I  am  glad  to  know  that  this  method  has  been  in 
use  by  Mr.  Fourcade  for  some  time,  especially  as  Major  Hills 
assured  me,  when  I  read  the  paper,  that  it  was  not  likely  to  be 
used  at  all.  I  do  not  think  we  shall  quarrel  about  the  question 
of  priority.  The  matter  has  been  in  my  mind  for  more  than  a 
year,  and  I  gave  a  sketch  of  it  at  the  Photographic  Convention  in 
Oxford  last  July.  Like  Mr.  Fourcade  1  was  trying  to  find  time 
to  work  it  out  in  detail,  but  other  things  interfered.  I  hope, 
how  ever,  that  Mr.  Fourcade  will  not  wish  to  take  away  all  the 
credit  of  my  little  paper,  because  1  think  I  may  say  it  has 
attracted  more  attention  th^n  any  paper  I  ever  wrote.  I  have  not 
only  had  this  letter  from  Sir  Da^dd  Gill,  but  also  two  letters  from 
America,  to  which  I  have  written  long  replies,  and  I  have  also 
had  one  or  two  letters,  not  asking  questions,  but  expressing 
admiration  of  the  method.  I  mention  this  to  show  that  however 
much  the  method  may  have  been  in  use  in  South  Africa  it  certainly 
is  not  well  known  and  in  use  amongst  people  who  want  some- 
thing of  the  kind.  I  have  one  letter  from  a  gentleman  accustomed 
to  surveying  in  a  mountainous  district.  He  has  already  made  trials 
of  the  new  method,  and  the  only  thing  he  wants  is  a  proper 
measuring-machine.  I  said  little  or  nothing  on  this  head  because 
whatever  would  do  for  astronomical  photographs  would  do  for 
these  surveying  photographs.  What  remains  to  be  done  is  to  put 
our  astronomical  micrometers  into  the  hands  of  those  who  require 
to  use  the  method.  I  welcome  the  signs  that  we  are  making 
headway  in  our  war  against  using  angles  when  we  are  dealing 
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with  plane  geometry,  as  on  a  photographic  plate.  I  think  this 
paper  of  Mr.  Pourcade's  will  be  welcomed  by  all  who  are  interested 
in  this  matter. 

Major  Hills.  1  never  heard  of  Mr.  Fourcade  before,  and  1 
must  take  his  own  word  for  the  use  of  this  thing.  What  I  said 
was  that  I  did  not  think  it  was  likely  that  this  method  would  be 
used  to  any  practical  extent  by  a  skilled  surveyor.  I  think  it  is 
possible  that  a  traveller  here  and  there  may  use  it,  especially  a  man 
who  has  not  been  brought  up  to  survey  matters,  because  this  plan 
appears  much  simpler,  but  I  think  it  is  more  a  matter  of  appearance 
and  that  it  will  take  just  as  long.  I  know  that  that  is  the 
experience  in  the  Canadian  Survey  department,  and  they  think 
there  is  no  great  advantage  to  be  gained  by  it. 

The  Preside7it,  It  says  here  "  this  method  has  been  used  in  its 
simple  form."     Does  that  mean  that  he  used  the  camera? 

Prof,  Turner  &2i\^  perhaps  it  might  be  interesting  to  read  the 
letter  sent  by  Sir  David  Gill,  dated  February  1 1,  with  reference  to 
Mr.  Fourcade's  paper,  which  is  as  follows : — 

I  am  sending  to  Wesley  a  note  by  Mr.  Fourcade  on  your  survey  matter. 
Fourcade  has  a  far  more  complete  system  than  youi's,  viz.,  besides  photographs 
taken  from  two  points  in  horizontal  directions  at  right  angles  to  the  line 
joining  these  points,  he  has  rdseaux  on  the  plates,  and  he  measures  his  x  and 
y  stereoscopically,  with  micrometers  attached  to  both  eyepieces.  When  the 
wires  are  one  as  seen  with  both  eyes  you  are  certainly  seeing  the  same  point 
with  both  eyes  and  get  hence  x^  y,  and  ^ — from  the  horizontal  and  vertical 
microscope  readings  of  both  eyes. 

You  can  thus  plot  the  plan  and  contour  lines  of  any  country  from  two 
photographs. 

Fourcade's  paper  was  communicated  to  the  S.  A.  Phil.  Soc.  in  October  last. 
When  the  paper  is  printed  I  will  send  you  a  copy.  It  anticipates  all  you  have 
said,  and  goes  far  beyond  you.  *  (Laughter.) 

Major  Hills,  T  feel  certain  from  that  letter  that  this  gentleman 
has  not  practically  used  the  method. 

The  President.  But  it  has  been  used  by  him  for  some  years 
and  it  is  new  to  us. 

Major  Hills.     But  it  has  not  produced  any  result. 

The  President.  We  will  thank  Mr.  Fourcade  for  his  paper,  and 
Sir  David  Gill  for  his  expression  of  opinion. 

The  following  papers  were  announced  and  partly  read : — 

T.  W.  Backhouse.     "  Note  on  the  Green  Flash." 

/S\  A.  Mitchell.     *'  The  Flash-Spectrum,  Sumatra  Eclipse,  1901.'' 

*  [The  italics  are  mine  and  represent  the  emphasis  with  which  these  words 
were  read  at  the  meeting.  I  trust,  however,  that  Mr.  Fourcade  will  not  think 
that  the  amusement  caused  by  Sir  David  Gill's  frankness  extended  to  the 
subject  matter  of  his  paper.  I  should  like  to  express  my  appreciation  of  his 
stereoscopic  method  of  measurement,  which  seems  to  me  admirably  eflBcient, 
and  had  never  entered  my  head.— H.  H.  T.] 
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E.  E,  Barnard.  ''Observations  of  Nova  Cjgni  (1876)  made 
with  the  40-iDch  Eefractor  of  the  Terkes  Observatory." 

G\  W,  Hough.  "Anomalous  Occultations  of  Stars  by  the 
Moon." 

C,T.  Whitmell.  '*The  Duration  of  Totality  at  Navalmoral, 
1900." 

IL  G.  Fourccule.  "INote  on  Prof.  Turner's  recent  Paper  on 
Photographic  Surveying." 

Ji.  T.  A.  Lines.     "  The  Magnitude  of  7;  Argus,  1900-1902." 

A,   ir.  Roberts.     "  On  the  Variation  of  S  Carinae." 

Eev,  2\  E.  Espin,     *'  2  484  and  485,  and  two  pairs.'* 

W.  //.  Maw,     "Double-star  Observations,  1899-1901." 

lioyal  Observatory^  Greenivich.  "  New  Variable  Stars  found 
during  the  Measurements  of  the  Astrographic  Catalogue." 

Royal  Observat07y^  Greenwich,  "  Kesults  of  Micrometer  Measures 
of  Double  Stars  made  with  the  28-in.  Eefractor." 

Royal  Observatory,  Greenwich,  "  Mean  Areas  and  Heliographic 
Latitudes  of  Sun-spots  in  the  Year  1901." 

Royal  Observatory,  Greenwich.  "  Proper  Motion  of  Nova 
Persei." 

//.  C,  Plummer.  "  On  the  Images  formed  by  a  Parabolic 
Mirror.     First  paper  ;  The  Geometrical  Theory." 

E.  T.  Whittaker.  "  On  Periodic  Orbits  in  the  Eestricted 
Problem  of  Three  Bodies." 

The  following  gentlemen  were  elected  Pellows  of  the  Society : — 

J,  W,  L.  Child,  Vernham,  Merton  Hall  Eoad,  Wimbledon. 

./.  Comas  Sold,  S.  Pelipe,  29  S.  Gervasio,  Barcelona,  Spain. 

Rev,  J,  H,  Haslam,  M.A.,  St.  Saviour's  Vicarage,  Denmark 
Park,  S.E. 

Joseph  Lunt,  B.Sc,  E.I.C.,  Eoyal  Observatory,  Cape  of  Good 
Hope. 

./.  Chandra  Ray,  M.A.,  Professor  of  Physical  Science,  Cuttack, 
India. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society : — 

A.  E.  Conrady,  F.E.M.S.,  104  Park  Street,  Camden  Town, 
N.W.  (proposed  by  Dr.  E.  J.  Spitta). 

//.  T,  Gerrans,  M.A.,  Worcester  College,  Oxford  (proposed  by 
Dr.  A.  A.  Eambaut). 

M,  E.  J.  Gheury,  23  Downshire  Hill,  Hampstead,  N.W. 
(proposed  by  Prof.  S.  P.  Thompson). 
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THE  BRITISH  ASTRONOMICAL  ASSOCIATION. . 

Tii£  fourth  ordinary  Meeting  of  the  twelfth  Session  of  the  British 
Astronomical  Association  was  held  at  Sion  College, on  Wednesday,. 
February  26th,  Mr.  Q.  M.  Seabrohe,  Presideut,  in  the  Chair. 

The  names  of  five  Candidates  tor  Membership  were  read  and 
passed  for  suspension  and  the  election  by  the  Council  of  four  new 
Members  was  confirmed. 

Mr,  E,  Walter  Maunder^  at  the  request  of  the  President,  made 
a  statement  with  reference  to  the  proposed  erection  of  an 
observatory.  He  reminded  the  Meeting  that  a  few  years  ago 
the  Royal  Botanical  Society  had  offered  the  Association  a  site  for 
the  erection  of  an  observatory  in  their  gardens  in  Regent's  Park, 
and  that  at  the  time  a  fund. had  been  started  for  the  purpose 
which  now  stood  at  about  ^159-  The  matter  had  been  in 
abeyance  for  some  considerable  time,  but  the  Council  now  felt 
that  the  financial  responsibility  of  erecting  and  maintaining  a 
suitable  building  would  be  greater  thau  they  were  justified  in 
incurring;  they  had  accordingly  declined  the  Royal  Botanical 
►Society's  ofEer.  The  Council  were,  however,  strongly  of  opinion 
that  the  idea  should  not  be  entirely  abandoned,  and  recommended 
that  the  fund  be  retained  for  future  use  should  a  favourable 
opportunity  occur.  Members  would  remember  that  the  late 
highly  esteemed  Director  oP  the  Solar  Section,  Miss  Brown,  had 
bequeathed  one  of  her  observatories  with  its  contents  to  the 
Association.  The  telescope  was  in  use  by  a  member  of  the 
Association,  but  there  remained  the  clock  and  the  observa- 
tory itself,  which  the  Council  was  anxious  to  see  put  to  good 
service. 

The  President  said  that  it  was  desirable  that  the  observatory 
should  be  sold,  but  the  clock  would  be  on  loan  only. 

Mr.  Maunder  drew  attention  to  an  exceedingly  interesting 
memoir  recently  published  by  Prof.  Bredichin,  the  Director  of 
the  Pulkowa  Observatory,  on  the  shape  of  the  tail  of  the  great 
comet  of  1 90 1.  During  their  stay  in  Mauritius,  Mrs.  Maunder 
and  he  had  had  the  opportunity  of  seeing  this  magnificent  object, 
the  most  brilliant  comet  which  had  appeared  since  the  autumn  of 
1882.  They  first  saw  it  on  May  3,  and  had  photographed  it  on 
May  4  with  the  telescope  so  kindly  lent  them  by  Mr.  New  begin, 
and  on  the  6th  May  with  Mrs.  Maunder's  little  stigmatic  lens  of 
i^  in.  aperture.  Two  slides  of  this  photograph  were  shown,  the 
second  being  much  enlarged  from  the  first.  Four  photographs 
were  also  shown  that  had  been  taken  at  the  Royal  Observatory, 
Cape  of  Grood  Hope.  It  was  principally  upon  these  last  photo- 
graphs, Mr.  Maunder  said,  that  Prof.  Bredichin's  memoir  was 
based.  Many  years  ago  he  had  made  the  forms  of  cometary  tails 
his  special  study  and  had  fgund  that  they  corresponded  to  the 
forms  which  would  be  produced  if  a  strong  repulsive  force  situated 
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in  the  San  were  acting'upon  the  matter  of  which  the  comet  was  com- 
posed. He  further  found  that  cometary  tails  fell  into  three  orders  : 
first,  those  in  which  the  effective  repulsive  force  was  something 
like  twelve  times  as  great  as  the  force  of  gravity  ;  second,  those 
in  which  it  was  about  equal  to  gravity ;  and  third,  those  in  which 
it  was  but  a  fraction  of  the  force  of  gravity.  Further,  if  it.  was 
assumed  that  the  lightest  element  known  at  present — that  is  tp^ 
say,  hydrogen — formed  the  substance  of  tails  of  the  first  type,  then 
hydrocarbons,  the  presence  of  which  has  been  recognized  by  the 
spectroscope  in  comets  on  many  occasions,  might  well,  from  their 
relative  atomic  weights,  be  large  components  of  tails  of  the  second 
type,  whilst  for  the  third  type  we  should  expect  that  the  materials 
forming  them  would  be  heavy  metals,  such  as  iron.  The  present 
comet  showed  several  features  of  great  interest.  On  April  24, 
before  its  perihelion  passage,  the  comet  showed  practically  but  a 
single  tail,  and  that  of  the  first  type.  After  perihelion  the  tails 
were  only  of  the  second  and  third  types,  the  matter  composing 
the  first  type  having  been  apparently  exhausted.  The  Cape 
drawing  of  May  12  was  of  especial  interest ;  it  showed  the  bright 
tail  of  May  6  with  its  dark  rift,  a  broad  long  faint  tail  of  25°  in 
length,  and  a  short  tail  between  the  two.  The  first  of  those, 
which  might  for  distinction  be  called  the  principal  tail,  was  due 
to  a  repulsive  force  a  little  greater  than  unity,  and  its  two  arms 
marked  the  anterior  and  posterior  edges  of  a  conoid  of  the  second 
type.  The  broad  diff'used  tail  represented  substances  of  the  third 
type.  A  striking  feature  of  this  portion  of  the  tail  was  that, 
when  the  particles  were  traced  back  to  the  nucleus,  they  indicated 
that  a  great  explosion  had  taken  place  on  April  22.  A  well-lmown 
and  very  striking  example  of  comotary  tails  formed  by  a  succession 
of  explosions  was  that  of  De  Cheseaux,  of  1744,  which  showed  no 
fewer  than  five  great  appendages  radiating  like  a  huge  fan. 

The  Rev,  E,  Ledger  remarked  upon  the  enormous  length  of  the 
third  type  of  tail,  and  asked  how  far  Mr.  Maunder  had  followed 
it  in  the  negative. 

Mr.  A,  G,  1),  Crommelin  stated  that  Major  Eddie  had  traced  the 
faint  tail  for  nearly  40°. 

Mr.  Maunder  said  that  the  big  broad  tail,  as  he  and  his  friends 
saw  it  in  Mauritius,  was  certainly  over  30°,  even  in  the  strong 
twilight  they  had  at  the  time.  It  was  indeed  of  the  third  type, 
Though  so  much  longer  than  that  of  the  second  type.  It  was 
Tepresented  in  the  dravidng  as  straight,  but  in  reality  it  was  a 
small  portion  of  a  circle  and  represented  the  summation  of  a  great 
number  of  emissions  of  varying  atomic  weights  which  took  place 
at  the  explosion  of  April  22. 

Mr,  W,  T,  Lynn  mentioned  that  it  was  seen  at  Paraguay  on 
April  20. 

Mr,  Crommelin  said   it  was  seen  about  the  middle  of  ApriL 
'VFliich   was    several   days    before    other    announcements.      The 
^discoverer's  name  was  Viscara. 
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A  Member  inquired  whether  the  two  branches  of  the  tail  were 
two  distinct  formations. 

Mr.  Maunder  said  that  Prof.  Bredichin  spoke  o£  the  principal 
tail  as  a  single  formation,  the  two  branches  on  either  side  of  the 
rilt  being  the  two  faces  of  the  same  conoid. 

Mr,  Crommelin  read  a  paper,  by  the  Hev.  J.  T.  W,  Claridge,  on 
*'  The  Zodiacal  Light."  The  writer  considered  that  of  all  the 
forms  which  light  took,  the  zodiacal  light  was  the  most  delicately 
beautiful.  More  shadowy  than  the  Milky  Way,  more  translucent 
than  the  filmy  nebulsB,  it  most  closely  resembled  the  aurora 
borealis,  with  which  it  had  been  frequently  associated.  The  light 
shot  np  into  the  heavens  soon  after  the  Sun  went  down  about  the 
time  of  the  Vernal  equinox,  and  it  also  preceded  the  Sun  when 
rising  in  the  autumn.  For  all  practical  purposes  it  might  be  said 
that  its  axis  coincided  with  the  plane  of  the  ecliptic  on  the  Sun's 
equator.  To  an  observer  in  England,  the  cone  of  light  leaned, 
so  to  speak,  somewhat  to  the  left  along  the  line  of  the  zodiac. 
Hence  the  origin  of  the  name  given  by  Cassini  in  1683.  Kepler 
thought  the  zodiacal  light  was  the  atmosphere  of  the  Sun. 
Cassini  concluded  the  cause  to  be  a  solar  emanation,  and  Mairan 
spoke  of  it  as  a  solar  reflection  taking  the  form  of  a  flattened 
spheroid.  These  views  were  opposed  by  Laplace  on  the  ground 
that  it  would  be  impossible  for  the  solar  atmosphere  to  extend  so 
far.  Biot  thought  that  the  meteoric  shower  of  1833  ^^®  caused 
by  the  Earth  passing  through  the  material  of  the  zodiacal  light. 
The  Rev.  George  Jones,  who  made  over  300  successful  observations 
in  the  Pacific  Ocean,  came  to  the  conclusion  that  the  zodiacal 
light  was  a  ring  of  matter  surrounding  the  Earth,  not  the  Sun. 
Humboldt  maintained  that  the  zodiacal  light  was  a  very  com- 
pressed ring  of  nebulous  matter  revolving  freely  in  space  between 
the  orbits  of  Venus  and  Mars.  Another  idea  was  that  the 
zodiacal  light  consisted  of  myriads  of  small  meteoroids,  each 
revolving  round  the  Sun  in  its  own  path.  It  would  seem  certain, 
from  the  observed  angular  distance  of  the  apex  from  the  Sun,  that 
these  meteoroids,  if  such,  extended  beyond  the  Earth's  orbit  and 
that  we  must  be  constantly  cutting  through  them  as  we  revolved 
round  the  Sun.  It  was  worthy  of  note  that  the  zodiacal  light 
had  not  been  seen  during  a  total  eclipse  of  the  Sun,  indicating 
that  its  light  was  inferior  in  brightness  to  the  corona.  Spectro- 
scopic evidence  so  far  confirmed  the  theory  that  the  light  was 
mainly  reflected  sunlight. 

Mr.  Maunder  said  he  had  been  very  fortunate  in  seeing  the 
zodiacal  light  on  his  voyage  home  from  India,  when  it  was 
unusually  bright,  its  brightest  portions  being  ^ve  or  six  times  as 
bright  as  the  Milky  Way.  He  regarded  the  colour  as  a  creamy 
white  as  contrasted  with  the  steel-blue  whiteness  of  the  Milky 
Way.  No  satisfactory  explanation  had  yet  been  given  of  the 
light.  If  they  supposed  it  to  be  a  ring  of  meteoric  matter  outside 
the  orbit  of  the  Earth,  they  were  at  once  met  with  the  difficulty 
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that  an  exterior  planet  was  brightest  in  opposition  ;  consequently 
they  would  expect  the  zodiacal  light  to  be  brightest  in  opposition, 
which  it  obviously  was  not.  It  was  brightest  nearest  the  Sun. 
In  reply  to  questions,  Mr.  Maunder  said  that  the  light  had  no 
sharp  eidge ;  it  faded  off  quite  gradually.  When  he  was  in  the 
West  Indies  he  kept  a  sharp  look  out  for  the  zodiacal  light,  but 
never  ouce  saw  it.  Had  it  been  even  one-twentieth  as  bright  as 
when  he  was  in  India  he  would  have  seen  it. 

Mr,  Thwaites  said  that  when  in  India  he  iiad  seen  the  New 
Moon  setting  in  the  zodiacal  light,  and  it  seemed  almost  to  put 
out  the  Moon's  light. 

Mr,  Crommelin  said  that  Mr.  Evershed  had  thrown  out  the 
suggestion  that  the  Gegenschein  might  be  a  sort  of  tail  of  the 
EM'th,  the  lighter  gases  being  driven  off  in  the  manner 
Dr.  Johnstone  Stoney  had  described. 

Mr,  Henry  Ellis  read  a  note  on  Mr.  Gavin  Burns'  paper  on  the 
'•Apparent  Thinning-out  of  the  Stars,'*  in  the  last  issue  of  the 
Journal,  and  papers  by  Mr.  Gavin  J.  Burns  on  the  "  Light  ot 
the  Sky,"  by  Mr.  Walter  E.  Besley  on  the  "  Fireball  of  1902,'' 
and  extracts  from  the  report  of  the  Director  oE  the  Meteoric 
Section  were  read,  and  the  Meeting  adjourned  to  26th  March. 


EOYAL  METEOROLOGICAL  SOCIETY. 

The  Monthly  Meeting  c^  this  Society  was  held  on  Wednesday 
evening,  the  19th  of  March,  at  the  Institution  of  Civil  Engineers, 
Mr.  W,  H,  Dines,  President,  in  the  chair. 

Mr.  W,  N.  Shaw,  F.E,S,,  read  a  paper  on  "  La  Lune  mange  les 
Nuages,"  which  was  really  a  note  on  the  thermal  relations  of 
floatiug  clouds.  He  also  exhibited  an  arrangement  of  apparatus 
whereby  the  conditions  applicable  in  the  case  of  a  floating  cloud 
can  be  experimentally  realized. 

Mr.  F,  J,  Brodie  read  a  paper^on  *'  The  Prevalence  of  Gales  on 
the  Coasts  of  the  British  Islands  during  the  30  years  187 1- 1900.'' 
The  total  number  of  gales  of  all  kinds  dealt  with  during  this  period 
was  1455,  the  yearly  •  average  being  48*5,  of  which  io-6  were 
severe.  The  worst  year  was  1883,  while  the  quietest  was  1889. 
The  stormiest  month  was  January  1890.  At  all  seasons  of  the 
year,  excepting  the  summer,  the  prevalence  of  gales  from  south- 
west is  greater  than  from  any  other  quarter.  The  minimum  of 
such  gal^s  is  reached  in  the  spring,  when  rather  less  than  20  per 
cent,  are  from  south-west,  more  tban  half  the  storms  being,  how- 
ever, fi'om  points  between  south-west  and  north-west.  The 
prevalence  of  gales  from  polar  directions  is  then  at  its  maximum, 
more  than  21  per  cent,  blowing  from  points  between  north  and  east ; 
in  the  spring  of  1883,  out  of  a  total  of  11  gales  no'  fewer  than  7 
were  from  these  quarters,  the  proportion  being  about  three  times 
the  average.     The  highest  velocities  recorded  were  those  at  Fleet- 
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wood  during  the  westerly  gales  on  December  22nd,  1894,  and  on 
January  12th,  1899.  On  the  former  occasion  for  9  hours,  from 
7  A.M.  to  3  P.M.,  the  mean  velocity  was  64  miles  per  hour,  and  at 
9  A.M.  it  reached  a  maximum  of  78  miles.  It  appeara  that  on  the 
average  43  per  cent,  of  the  storm  systems  which  visit  our  coasts 
advance  from  some  point  of  the  compass  lying  between  south  and 
south-west  and  travel  towards  some  point  lying  between  north  and 
north-east.  39  per  cent,  have  an  easterly  motion,  while  less  than 
I  per  cent,  move  westwards.  A  mean  of  264  cases  shows  that  the 
<leep  cyclonic  systems  which  visit  our  islands  travel  on  an  average 
at  the  rate  of  24*1  miles  per  hour;  in  some  cases,  however,  the 
rate  was  not  more  than  8  or  i  o  miles,  while  in  others  it  amounted 
to  40,  50,  and  even  60  miles  per  hour.  The  author  concluded  his 
paper  by  exhibiting  a  series  of  weather-maps  showing  the  progress 
of  some  of  the  most  notable  gales  during  the  period  covered  by  the 
discussion. 


Recent  Determinations  of  the  Sun^s  Movement  in  Space. 

The  Sun's  journey  has  a  two-fold  aspect.  It  may,  in  the  first 
place,  be  regarded  from  the  point  of  view  of  the  human  destinies 
bound  up  with  it.  To  them  it  can  scarcely  fail  to  be  of  over- 
whelming importance.  World-politics,  evolutionary  anticipations, 
the  subjugation  of  nature  by  science,  sink  into  insignificance  by 
<;omparison  with  the  momentous  issues'^f  the  voyage  upon  which 
we  are  involuntarily  engaged.  The  combined  powers  of  our  race 
avail  nothing  to  check  its  speed  or  to  divert  its  course ;  we  are 
advancing,  unconsulted  and  sub-consciously,  towards  an  unimagined 
bourne.  Just  at  present,  the  solar  flotilla  seems  to  be  heading  for 
the  Milky  Way.  If  steered  straight,  it  might  arrive  there  within 
*iome  two  million  years;  and  the  star-traffic  in  that  crowded 
thoroughfare  is  evidently  subject  to  accidents.  But  our  path  is 
hkely  to  be  otherwise  directed^  Suns  can  scarcely  move  from 
point  to  point  as  the  crow  flies.  Indeed,  the  apex  of  their  way  is 
perhaps  the  spot  in  the  heavens  the  most  entirely  remote  from 
attainment  by  them.  For  they  must  inevitably  pursue  curved 
orbits,  each  body  in  the  cosmos  being  swayed  by  the  influence  of 
all  the  others.  They  may,  indeed,  during  a  long  span  of  time, 
continue  to  advance  along  sensibly  rectilinear  tracks ;  but  deflec- 
tions are  sure,  sooner  or  later,  to  become  effective. 

Then,  again,  sidereal  science,  in  its  largest  bearings,  depends 
essentially,  for  its  promotion,  upon  acquaintance  with  the  mode 
of  travel  of  our  system.  Before  we  can  attempt  to  pronounce 
how  the  stars  are  moving  among  themselves,  we  must  be  in  a 
position  to  say  how  we  are  moving  among  them.  Their  flittings 
cannot  even  begin  to  be  intelligible  until  they  have  been  reduced, 
so  to  speak,  to  a  fixed  sun.  Hence  the  zeal  with  which  the 
subject  is  prosecuted.    Every  considerable  addition  to  the  store  of 
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determined  proper  motions  gives  a  fresh  stimulus  to  investigating 
^uergy.  No  pains  are  spared  in  working  up  the  accumulated 
data.  Scrutiny  of  their  quality,  siftings  of  their  varied  implica- 
tions, improvements  in  the  methods  of  their  treatment,  proceed 
indefatigahly.  The  trend  of  error  in  the  catalogues  compared  for 
the  purpose  of  eliciting  them  is  anxiously  looked  for ;  the  value  of 
the  constant  of  precession  is  continually  revised  and  refined  ;  nor 
<3an  the  variation  of  latitude,  with  all  its  attendant  complexities, 
Jje  ignored. 

"What,  so  far,  has  been  the  upshot  of  this   unremitting  toil  ? 
Scarcely  unanimity.     Variously  assorted  collections  of  stars  yield 
npexes  far  apart  on  the  sphere.     Thus,  Kobold  obliges  the  Sun  to 
travel  in  the  plane  of  the  equator ;  Boss  locates  the  point  de  mire 
of  his  journey  halfway  up  towards  the  pole.     Newcomb  finds  it 
to  be  in  Lyra,  Campbell  in  Hercules,  Porter  in  Draco.     Now 
discrepancies  that  spring  from  the  reality  of   things  are,  in   a 
manner,  satisfactory,  since  tliey  hold  out  the  hope  of  increased 
^knowledge ;  but  these  are  not  such.     Their  origin  is  subjective  ; 
they  are  symptoms  of  partial  failure  ;  they  arise  through  defective- 
ness  in  the  materials   employed,  or  inability   to   discuss   them 
-adequately.     Bakhuyzen,  for  instance,  has  pointed  out  that  the 
-anomaly  of  Kobold's  result  ensued  from  his  treatment  of  "  retro- 
grade "  stars,  or  those  that  make  way   against  the   current   of 
perspective  shif tings,  owing  to  their  being  animated  by  '*  peculiar" 
motions  agreeing  with,  but  quicker  than,  that  of  the  Sun.     Other 
•disagreements  can  be  traced  to  the  differently  estimated  influence 
of  concerted  stellar  movements,  of  the  kind  seen  to  prevail  in  the 
<?on8tellations  Orion  and  Ursa  Major.    Whether  they  should  count 
4is  many,  or  only  as  one,  is  a  question  which  has  been  variously 
answered  by  practical  enquirers.     It  raises,  indeed,  considerations 
of  a  most  arduous  and  far-reaching  nature.      If   these  '' flying 
synods  of  worlds"  form    truly   separate  systems,   each   should 
obviously  be  assigned  the  weight  of  only  one   star.      No  sane 
■computer  would  construct  an   equation  of   condition   for  every 
member  of  the  Pleiad  family.      But  the   connexion   subsisting 
between  Bigel  and  Bellatrix,  or  between  /3  and  C  Ursae,  may  be 
totally  diverse  from  that  uniting  Alcyone  to  her  sisters.     It  may 
even  cease  to  be  perceptible,  as  minute  inequalities,  tending  to 
separate  the  stars  affected   by  them,  accumulate  with  the  slow 
efflux  of  time. 

The  Sun's  apex,  moreover,  can  be  shifted  hither  and  thither  by 
the  admission,  or  exclusion,  from  the  research  for  its  position,  of 
stars  with  large  proper  motions.  And  here,  plainly,  individual 
judgment  has  a  wide  scope.  The  matter  is  one  of  degree,  not  of 
principle.  A  line  has  to  be  drawn,  very  much  at  discretion.  By 
ji[eneral  agreement,  a  ban  is  placed  upon  visible  '*  runaways  '* — 
upon  1830  Grroombridge,  upon  the  Ladas  of  the  southern  sky, 
Kapteyn's  star  in  Pictor,  and  other  racers ;  opinions,  however, 
diverge  as  to  the  mode  of  de^alin^  with  less  pronounced  cases. 
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They  preseDt,  indeed,  something  of  a  dilemma.  The  object  in 
view  is  to  disentangle  the  parallactic  drift,  which  accurately 
reflects  the  solar  motion,  from  disguising  random  displacements. 
But  the  element  sought  to  be  elicited,  while  fairly  obliterated  by 
large  "  pecuhar "  motions,  is  liable  to  emerge,  through  the 
exclusive  study  of  sli^ggish  objects,  under  an  illusory  or  mis- 
leading aspect.  The  reason  is  obvious.  They  are  disproportionately 
affected  by  observational  inaccuracies.  Near  the  limit  of  small- 
ness,  in  fact,  proper  motions  may  just  as  well  be  simulated  as 
genuine.  No  instrument  is  absolutely  faultless  ;  no  theory  of 
instrumental  faults  is  absolutely  complete  ;  the  eye,  the  ear,  the 
touch  of  the  observer  are  all  fallible,  and  are  often  fallible,  not 
indifferently  but  preferentially ;  and  by  the  outstanding  constant 
error,  proper  motions  can  with  facility  be  created. 

It  follows  that  the  judicious  selection  of  an  apex  out  of  the 
multitude  competing  for  acceptance  is  no  light  task.  It  demands, 
indeed,  the  possession  of  sagacity  and  critical  insight,  and  their 
employment  in  patient  and  laborious  enquiries.  The  desirable 
(jualities,  and  the  industry  to  use  them,  are  happily  combined  in 
Prof.  Kapteyn,  and  his  work  is  thoroughly  convincing  as  to  the 
unwelcome  prevalence  of  systematic  errors  in  this  difficult  depart- 
ment of  astronomy.  Until  lately,  discrepant  results  were  held 
by  many  to  indicate  actual  differences  of  movement  in  specially 
selected  bodies  of  stars.  They  were  thought  to  afford  a  clue  to 
dynamical  relations  on  a  stupendous  scale.  A  possibility  seemed 
discernible  of  separating  the  stars  into  vast  companies,  each 
obeying  a  distinct  "  stream  of  tendency."  This  is  now  perceived 
to  be  visionary.  The  imagined  significant  diversities  originated, 
simply  and  solely,  through  the  influence  of  methodical  error. 

Three  determinations  of  the  Sun's  movement  in  space  stand  out 
from  the  rest  as  of  particular  interest  and  authority,  namely — 
Newcomb's,  Kapteyn's,  and  Campbell's.  Neweomb*  deduced  an  apex 
inE.A.  277°,  D.  +35°;  Kaptejm  t  fixed  the  point  in  R.A.  274^, 
D.  +29°;  Campbell  J,  worlang  with  the  radial  velocities  of  280 
stars,  found  its  coordinates  to  be  E..A.  277°,  D.  +20°,  the  declina- 
tion, however,  being  admittedly  uncertain  owing  to  the  paucitv 
of  available  materials  from  the  southern  hemisphere.  That  the 
solar  system  is  at  present  travelling  along  a  line  directed  about 
midway  between  a  and  /3  Lyrse,  may,  then,  be  admitted  as 
probable.  The  right  ascension  of  its  goal  appears,  at  any  rate,  to 
be  established  within  moderate  limits  of  probable  error;  while 
the  high  declinations  assigned  for  it  by  Boss  and  Porter  are 
certainly  open  to  grave  objections.  Above  all,  the  rate  of  our 
advance  has  at  last  come  to  be  known,  apart  from  dubious  assump- 
tions. Directly  given  by  the  spectroscopic  method,  it  came  out 
from  Campbell's  discussion. 20  kilometres  (12*4  miles)  per  second. 
Each  year,  accordingly,  we  explore  a  belt  of  space  nearly  400 
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millions  of  miles  in  width,  and  our  travelling,  like  that  of  clouds, 
is  "  irrevocable."  Shall  we  find  ourselves  in  an  "  ampler  ether  *'  as 
we  proceed?  Or  will  the  wreckage  of  our  little  planet  help  to 
stock  the  void  with  meteorites  ? 

"  It  may  be  that  the  gulfs  will  wash  us  down ; 
It  may  be  we  shall  touch  the  Happy  Isles." 

fiven  the  poets  scarcely  knew  for  certain  which  fate  overtook 
Ulysses  when  he  "  sailed  beyond  the  sunset"  into  a  newer  world. 

Agnes  M.  Clebkb. 


The  Leonid  Shower  of  1901  *. 

It  now  seems  possible  to  give  a  brief  review  of  the  character  of 
the  Leonid  shower  which  occurred  last  November,  a  considerable 
number  of  reports  being  available  for  the  purpose.  Certain  other 
results  obtained  in  various  quarters  of  the  globe  doubtfess  still 
remain  unpublished,  but  it  is  not  likely  that  they  will  materially 
differ  from  those  alreadv  before  us. 

In  England  the  display  of  Leonids  cannot  be  said  to  have  been 
SI  conspicuous  or  a  plentiful  one,  though  it  was  decidedly  stronger 
than  in  either  of  the  years  1899  or  1900.  Fortunately,  the  sky 
was  clear  on  the  nights  following  November  14  and  15,  and  a 
large  number  of  observations  were  secured  in  different  parts  of 
the  country.  On  the  morning  of  November  15,  Mr.  H.  Corder  at 
Bridgwater  watched  the  firmament  for  an  hour  and  a  half  and 
saw  50  meteors,  three-quarters  of  the  number  being  Leonids,  so 
that  the  horary  rate  of  their  apparition  was  about  25.  Mr.  E.  C. 
Willis,  of  Norwich,  found  the  hourly  number  22  on  the  same 
morning,  while  on  the  following  morning  it  was  18.  Mr.  J.  E. 
Henry,  of  Dublin,  observing  from  1**  to  3**  30"™,  saw  Leonids  as  bright 
as  the  first  and  second  magnitude  falling  at  the  rate  of  12  per  hour. 
The  maximum  was  apparently  attained  just  before  the  morning 
twilight  began  to  overpower  the  fainter  stars.  The  horary  num- 
bers quoted  above  may  be  fairly  considered  to  approximate  to  the 
truth.  It  is  true  that  some  other  observers  saw  fewer  meteors, 
but  as  they  were  engaged  in  recording  the  individual  paths,  a 
considerable  number  must  have  altogether  escaped  their  notice. 

But  the  real  maximum  of  the  shower  certainly  occurred  after 
sunrise  in  England ;  this  is  proved  by  observations  from  America, 
where  the  meteors  were  far  more  numerous,  though  the  display 
was  only  of  secondary  importance.  Mr.  E.  L.  Larkin,  at  the 
observatory  on  Echo  Mountain,  S.  California,  counted  297  meteors 
on  November  15,  4*"  to  5*"  a.m.  (local  time),  so  they  were  falling  at 
the  rate  of  5  per  minute.     The  maximum  was  at  about  4**  20"- 

*   From  Mature,  1901  Feb.  6. 
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2  5™  A.M.     One  fireball  left  a  streak  for  14  minutes,  and  the  meteors, 
generally  were  verj  brilliant,  two  being  estimated  twenty  times  as 
bright  as  Venus,  three  ten  times  as  bright,  twelve  ^\e  times  as 
bright,  and  twenty-five  equal  to  Venus.     Forty   were   equal  to 
Jupiter.      At  Ladd  Observatory,  Providence,  the  number  seen  was 
2  per  minute  on  the  morning  of  November  15,  while  at  several 
other  places  in  the  States  the  rate  was  3  or  4  per  minute  between 
about  3^  30"*  and  5^  30"*  a.m.    At  Carlton  College,  Northfield, 
Minn.,  it  was  estimated  that  four  observers  might  have  counted 
about  1600  meteors  per  hour.    There  was  a  marked  falling  off  in 
numbers  on  the  morning  of  November  16.     Yet  at  two  stations, 
according  to  newspaper  reports,  the  shower  was  quite  striking  on 
the  latter  morning,  for  at  Los  Angeles  one  observer  is  said  to  have 
counted  385  meteors  in  the  hour  between  4**  and  5^  a.m.,  while  at 
Phoenix  200  were  seen  in  half  an  hour.     It    is  highly  probable, 
however,  judging  from  the  character  of  the  shower  as  recorded  at 
other  stations,  that  in  the  two  latter  cases  the  observations  were 
really  made  on  the  morning  of  the  15th  and  not  on  the  i6th  as 
stated  in  the  newspaper  accounts,  which  are  often  erroneous  in 
such  matters. 

The  maximum  of  the  display  must  have  occurred  at  about  11* 
30™  A.M.  G.M,T.  November  15,  according  to  some  of  the  best 
American  descriptions.  Possibly  it  may  have  been  attained  even 
later  than  this,  for  the  morning  twilight  must  have  affected  the 
observations  to  some  extent.  If  the  time  of  greatest  frequency 
was  after  that  stated,  the  phenomenon  at  its  best  could  only  have 
been  observed  from  the  Pacific  Ocean,  and  it  is  not  probable  that 
we  shall  get  any  satisfactory  reports  from  this  region. 

Though  the  shower  was  pretty  active,  it  does  not  appear  that 
photography  has  afforded  any  material  assistance  in  recording  its 
features.  Plates  were  exposed  at  many  observatories,  but  trails 
were  absent  upon  them  except  in  one  or  two  isolated  instances. 

The  place  of  the  radiant  found  by  Mr.  Winslow  Upton  at  the 
Ladd  Observatory,  Providence,  was  on  November  15  a.m.  150I 
-f-2i^°,  and  on  November  16  a.m.,  151°  +2i|°. 

The  next  return  of  the  Leonids  will  be  regarded  in  an  interesting 
light,  for  1902  will  afford  the  1 000th  anniversary  of  the  first  record 
of  the  shower  (902).  The  Moon  will  be  full  at  the  middle  of 
November,  but  ab  the  meteors  of  this  swarm  are  often  brilliant, 
some  of  them  are  Ukely  to  be  distinguished  in  spite  of  the  illumin- 
ated sky.  There  were  showers  of  Leonids  in  902,  1002, 1202,  and 
1602,  and  the  revival  of  the  display  in  1901  encourages  the  hope 
that  something  may  be  seen  of  it  in  1902,  though  the  parent 
comet  will  be  about  three  and  a  half  years  past  its  perihelion. 

W.  F.  Denning. 
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Notes  on  some  Stars  in  Lalande's  Catalogue. 

The  following  notes  on  some  stars  ia  Lalande's  Catalogue  may  be 
of  interest  to  observers  of  variable  stars.  The  positions  are  given 
for  1900*0. 

Lalande  1013-14.  R.A.  o^  34'''4,  N.  51^  30'.  Eated  once  as 
10  ni.,  and  once  5  m.  by  Lalande.  It  is  77  in  Argelander's  D.M., 
6  in  Harding's  Atlas.  It  is  not  given  by  Heis,  nor  is  it  in  Fedo- 
renko's  Catalogue,  or  in  Argelander's  Zones.  It  was  estimated  7*9 
by  Knott  on  Nov.  8  and  19,  1880.  I  found  it  fainter  than  2  star 
nf.  on  Nov.  20,  1880,  and  Aug.  17,  1883. 

Lalande  4098-9,  4100.  E.A.  2^  7^*7,  S.  2°  52'.  Eated  9,  6|, 
and  6  by  Lalande.     It  is  5*63  in  the  Harvard  D.M. 

Lalande  5573.  E.A.  2^  58'"-o,  N.  56°  19'.  Eated  8^  by  Lalande, 
but  measured  5*11  at  Harvard.  It  may  possibly  be  an  Algol 
variable. 

Lalande  6816-17.  E.A.  3*"  4o"''4,  N.  65°  13'.  Eated  6  and 
4|  by  Lalande.  Measured  4*68  at  Harvard ;  the  residuals  of  the 
measures  are  large  in  the  H.  D.M. 

Lalande  130 13.  E.A.  6^  4o™*6,  N.  2°  37'.  Eated  9  m.  by 
Lalande,  and  8  m.  by  Harding.  I  estimated  it  7*6  m.  on  March  16, 
1887. 

Lalande  13072.  E.A.  6*"  42'"'6,  N.  3°  2.  Eated  7^  by  Lalande 
and  7  m.  by  Harding,  but  I  found  it  only  8^  m.  on  March  16, 
1887. 

Lalande  15096.  E.A.  7^  4o'"'8,  N.  12°  i'.  6  m.  Lalande  and 
8  m.  Harding.    I  estimated  it  8|  m.  on  April  8,  1886. 

Lalande  30610.  E.A.  16^  42™*6,  N.  43°  17'.  Eated  9  m.  by 
Lalande  and  8  by  Harding,  but  I  found  it  about  6|  m.  on  Oct.  16, 
1889. 

Lalande  33212.  E.A.  19''  i7"*2,  N.  10°  44'.  7  m.  Lalande  and 
Harding;  but  I  failed  to  see  it  with  binocular  on  April  27, 
1878. 

Lalande  36860-62.  E.A.  19*^  24™-3,  N.  24°  47'.  7,  6,  and  7 
Lalande,  6  m.  Harding,  and  measured  7*26  at  Harvard.  I  esti- 
mated it  8  m.  on  Oct.  13,  1888. 

Lalande  38564.  E.A.  20**  2^S,  N.  38°  48'.  Eated  7  m.  by 
Lalande,  6-7  by  Argelander,  and  measured  7'03  at  Harvard.  But 
it  is  9'4  on  the  Paris  photographs.  I  estimated  it  7-3  on  August 
29,  1886. 

Lalande  39620.  R.A.  20*^  29^*2,  S.  6°  11'.  No  magnitude 
given  by  Lalande,  but  it  was  rated  9  m.  by  Hencke,  9  by  Harding, 
and  7*o  in  the  iJranometria  Argentina.  It  was  measured  8*52  at 
Harvard,  and  it  is  probably  variable. 

Dublin,  1902,  March  13.  J.  E.  QOBE, 
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CORRESPONDENCE. 

To  the  Editors  of  *  TJie  Obset^aiory.' 
The  Eclipse  of  Thales  and  that  of  b.c.  557. 

G-ENTLBMEK, — 

It  seems  to  me  that  Mr.  Monck,  in  his  last  letter  to  you, 
has  missed  the  principal  point  that  is  novel  in  Prof.  Stockwell's 
paper,  which  is  to  suggest  that  Thales  was  acquainted  with  a 
period  of  eclipses  in  82  lunations,  and  that,  having  observed  one 
in  B.o.  610,  on  September  30,  he  predicted  another  at  the  next 
end  of  that  period,  on  b.o.  603,  May  t8,  whereas  Mr.  Monck  says 
that  Prof.  Stockwell  carries  us  back  to  the  old  date  B.C.  610. 

Our  knowledge  of  the  history  and  chronology  of  those  times  is 
scarcely  sufficient  to  enable  us  to  decide  positively  as  to  the  date 
of  the  battle  interrupted  by  the  eclipse ;  but  it  does  give  a  certain 
degree  of  probability  to  that  of  b.o.  585  over  earlier  dates,  and 
especially  over  b.o.  610,  and  I  cannot  but  think  it  very  unlikely 
that  Thales  should  have  anticipated  Prof.  Stockwell  in  the 
discovery  of  the  above  cycle,  which  requires  a  longer  record  than 
was  probably  in  the  hands  of  the  Gi'eek  astronomer.  But  when 
Mr.  Monck  goes  on  to  contend  that  the  eclipse  which  is  some- 
times said  to  have  led  to  the  capture  of  the  Median  city  of 
Larissa  by  the  Persians  is  the  same  as  that  which,  according  to 
Herodotus,  put  a  stop  to  the  war  between  the  Modes  and  Lydians, 
and  is  commonly  called  the  eclipse  of  Thales,  I  may  be  allowed  to 
point  out  by  how  wide  an  interval,  both  of  space  and  time,  the 
two  events  were  separated.  The  first  was  in  some  part  of  Asia 
Minor,  probably  in  the  vicinity  of  the  river  Halys  ;  the  latest  date 
assigned  for  it  (which  I  still  believe  to  be  the  true  one)  was 
B.C.  585.  The  only  account  we  have  of  the  second  is  contained  in 
the  third  book  (cap.  iv.)  of  the  '  Anabasis.'  There  are  difficulties 
connected  with  its  circumstances,  but  the  situation  of  Larissa 
(identified  with  "  Nimriid  ")  is  so  described  by  Xenophon  that 
there  is  no  doubt  whatever  about  its  locality ;  it  was  on  the  Tigris, 
not  far  from  Q-augamela,  where  Alexander  overthrew  the  Persian 
Empire  in  the  battle  usually  called  that  of  Arbela,  a  place  which  is 
better  known,  but  farther  off.  It  is  well  known  that  Xenophon, 
in  the  '  Cyropaedia,'  represents  Cyrus  as  having  obtained  the  empire 
from  the  Modes  by  inheritance,  in  consequence  of  a  marriage 
between  his  mother  and  Cyaxares,  an  apparently  imaginary  son  of 
Astyages.  But  the  transference  appears  to  have  really  taken 
place  as  the  result  of  a  long  war,  which  probably  commenced 
about  B.C.  559.  The  *  Cyropaedia,'  in  fact,  is  only  to  be  regarded  a 
a  sort  of  historical  novel ;  and,  in  this  place  in  the  '  Anabasis,' 
Xenophon  shows  himself  aware  that  a  war  had  really  been  waged 
between  the  Persians  and  Medes.  For  the  King  of  the  Persians 
to  whom  he  alludes  must  have  been  Cyrus;  and  though  he  uses 
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the  expression  ore  irnph  Midair  rfiv  ap\rjy  eXafifiaiov  Uepani^  which 
is  consistent  with  either  mode  of  obtaining  possession,  the  state- 
ment of  a  siege  and  the  implication  that  the  Median  city,  formerly 
large  and  strong,  was  ruined  by  the  operations,  clearly  proves  a 
state  of  war  between  the  nations.  Whether  the  cloud,  which  the 
historian  says  covered  the  Sun,  and,  inducing  the  besie6:ed  to 
retire  from  the  fortifications,  led  to  the  Persian  capture  ol  the 
city,  really  refers  to  an  eclipse  is  very  uncertain.  Mr.  Johnson 
thinks  it  does,  and  that  it  was  the  eclipse  of  May  19,  b.g.  557, 
which  was  total  over  the  Mediterranean  and  in  Syria.  But,  at 
any  rate,  the  date  was  at  least  nearly  thirty  years  after  the  battle 
described  by  Herodotus,  of  which  Xenophon  could  hardly  have 
been  ignorant. 

Let  me  conclude  by  remarking  that,  according  to  both  Oppolzer's 
*  Canon  der  Finstemisse '  and  Q-inzel's  *  Spezieller  Kanon  der 
Sonnen-  und  Mondfinsternisse,'  the  central  Hue  of  the  eclipse  of 
^*^*  557'  ^^y  19*  pS'Ssed  some  distance  to  the  south  of  Nineveh 
and  Nimriid;  but  it  was  probably  .nearly  total  there,  towards- the 
end  of  its  course.  Prof.  Stockwell  proposes  the  eclipse  of  B.C.  547, 
Oct.  23,  which  would  have  passed  to  the  north  of  Assyria,  and 
would  not  have  been  total  at  Nineveh  according  to  either  Oppolzer 
or  Ginzel.  As  I  remarked  in  the  Observatory,  vol.  vii.  p.  381,  one 
cannot  help  feeliug,  with  Prof.  Ne>x'comb,  that  it  is  not  likely  that 
Xenophon,  by  the  word  ve^^Xi},  intended  to  refer  to  an  eclipse ; 
and  I  am  glad  to  find  Prof.  Q-inzel  taking  (somewhat  doubtfully) 
the  same  view,  i,  e. :  "  dass  von  Xenophon  eine  meteorologische 
Erscheinung  beschrieben  wird."  He  adds  that  if  the  allusion  be 
really  to  an  eclipse,  it  is  not  one  that  can  be  used  in  improving 
the  lunar  theory.  Yours  feithf ully, 

Blackheath,  1902,  Mar.  8.  W.  T.  Lynn. 

The  Reduction  of  Hornsby'g  Observations. 

Gbntlbmen, — 

It  would  seem  only  courteous  to  Dr.  Eambaut  to  make  a 
brief  reply  to  his  letter  of  last  month,  though  I  hope  we  need  not 
protract  the  correspondence.  The  point  at  issue  between  us  is 
perfectly  definite  and  clear,  viz.,  the  fair  price  for  the  reduction  of 
80,000  transits  and  20,000  zenith-distances.  Dr.  Bambaut  puts 
it  at  £2000  :  I  maintain  that  this  is  quite  three  times  too  much, 
according  to  prices  which  English  astronomers  are  paying  for  such 
work.  Dr.  Eambaut  quotes,  in  support  of  his  view,  the  opinion 
of  men  of  eminence,  for  whose  opinion  on  some  matters  I  have 
the  greatest  respect,  but  who  have  no  experience  of  the  matter  in 
dispute,  viz.,  the  English  price  of  computation.  There  is  no  need 
to  mention  their  names  unless  Dr.  Bambaut  wishes ;  but  the 
people  who  really  know  the  proper  figures,  viz.,  the  Astronomer 
Eoyal  and  the  G-reenwich  staff,  he  took  care  not  to  consult.  I 
baye  done  so,  apd  fiad  their  opinion  mpr^  thf^n  confirms  mine,  for 
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they  make  Dr.  Eambaut's  estimate  more  ths^nfive  times  too  much ! 
Hence  I  shall  be  again  under  the  disagreeable  necessity  of  opposing 
Dr.  Hambaut's  application  to  the  Government  Grant,  which  he 
has  sent  in  again  unmodified. 
University  Observatory,  Oxford,  ^oars  faithfully, 

190a,  March  5.  H.  H.  TUBNEE. 

'In  reply  to  the  above,  Dr.  Eambaut  writes  to  us  under 
date  March  18,  as  follows : — "  I  am  much  obUged  to  you  for 
permitting  me  to  see  a  proof  of  Prof.  Turner's  letter  of  March  5. 
In  reference  to  it,  I  may  say  that  I  should  welcome  the  opinion  of 
any  competent  person  who  would  take  the  trouble  to  examine  the 
question.  I  have  referred  the  matter  to  Dr.  Downing,  the  Super- 
intendent of  the  Nautical  Almanac:,  who  was  for  19  years  a 
member  of  the  Greenwich  staff,  and  who  is  thoroughly  familiar 
with  the  Greenwich  system.  He  has  examined  the  records  and 
enquired  into  each  step  of  the  work.  His  estimate  slightly  exceeds 
mine.  I  may  add  that  I  have  written  to  the  Astronomer  Royal 
asking  him  to  furnish  me  with  data  for  forming  an  estimate  of  the 
cost  of  reduction  at  Greenwich." — Ens.] 

Jupiter's  Mass. 

Gentlemen, — . 

I  entirely  agree  with  your  note  at  the  end  of  Prof.  Sampson's 
letter  in  this  month's  number,  that  it  would  serve  no  useful 
purpose  to  prolong  the  discussion  about  this  subject  any  longer. 
It  has  led  to  the  detection  of  one  mistake  in  Marth's  work  and 
my  own,  and  for  that  reason  it  has  been  very  welcome  to  me ; 
but  Prof.  Sampson's  latest  note  has  convinced  me  that  a  continua- 
tion of  it  at  present  would  not  bring  us  any  nearer  to  the  truth. 
I  may  add  that  that  note  has  not  convinced  me  of  anything  else. 
I  have  replied  at  length  to  Prof.  Sampson's  former  criticisms,  and  I 
have  stated  my  reasons  for  treating  the  points  in  question  as  I 
did.  So  long  as  Prof.  Sampson  does  not  prove  (which  is  a  different 
thing  from  simply  asserting)  that  these  reasons  are  invalid,  I  think 
I  can  confidently  leave  it  to  competent  readers,  who  may  be 
interested  in  the  question,  to  decide  for  themselves  on  which  side 
the  truth  lies  *.  Yours  faithfully, 

Groningen,  1902,  Feb.  25.  •  W.  DB  SiTTER. 

The  alhged  Change  of  Colour  in  Sirius. 

Gentlemen, — 

Unless  we  are  prepared  to  deny  the  authority  of  Seneca,  it 
appears  to  me  that  we  are  bound  to  admit  the  evidence  of  a  change 
of  colour  in  an  important  first-magnitude  star,  although  that  star 

*  For  full  details  of  the  numerical  reductions  and  discussions  connected 
with  the  whole  of  my  work,  I  may  refer  to  vol.  iii.  part  i  of  the  Cape  AnnalSj 
which  will  soon  be  published* 
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may  not  be  Sirius.  Horace's  "  rubra  Canicula "  should  not  carry 
much  weight,  for  he  prob&bly  took  his  astronomy  at  second-hand 
from  Aratus ;  but  Seneca's  statement,  *'  sed  acrior  sit  Caniculae 
rubor,  Martis  remissior,"  is  categorical  and  appears  to  be  made 
from  personal  observation.  Moreover,  since  he  is  speaking  of 
colour,  it  would  seem  impossible  to  adopt  Mr.  Lynn's  conjectural 
emendation  of  *'  f ulgor  "  for  **  rubor,"  as  the  sentence  would  then 
be  pointless.  That  by  Canicula  is  intended  Procyon  may  well  be ; 
but  in  that  case  we  still  have  the  evidence  of  change  of  colour, 
for  Procyon  is  no  more  red  than  is  Sirius  at  the  present  time. 

Tours  faithfully, 
Staines,  1902  March  13.  Fbanois  Gabe. 

Gentlemen, — 

Since  Mr.  Lynn  did   me  the  honour  of  mentioning  my 

name  in  his  last  letter  to  The  Observatory^  I  wish  to  emphasize 

the    fact   that  Prof.  Schiaparelli,  in  his  Rubra   Canicula  papers, 

though  giving  unquestionable  proof    that,   at  first,   among  the 

■Romans  of  the  Augustine  times,  the  word  Canicula  meant  Procyon, 

as   in  Hyginus,  Horace,  Pliny,  Cicero,  &c.,  does  not  consider  that 

all  the  Latin  writers  use  the  word  in  the  same  sense  *,  especially 

Seneca,  who  most  probably  means  Sirius  in  his  celebrated  "acrior  sit 

Caniculae  rubor,  Martis  remissior."    Schiaparelli  agrees  entirely, 

as  to  the  explanation  of  those  words,  with  Mr.  Lynn's  opinion 

(  Observatory y  vol.  x,  p.  105)  that  "  he  [Seneca]  may  be  spealong  of 

oertain  occasions  when  atmospheric  conditions  would   certainly 

^ive  Sirius  a  reddish  appearance." 

But  the  fact  that  Procyon  was  sometimes  spoken  of  as  red  by 
^iome  authors,  though  giving  no  proof  about  the  main  point  of  the 
csontroversy,  viz.  the  change  of  colour  of  Sirius,  seems  to  diminish 
xts  probability,  since  we  should  then  admit  two  of  these  strange 
^Dccurrences  instead  of  one  ;  it  is  much  easier  to  admit  that  rubor, 
"^rvhra,  &c.  were  used  rather  carelessly  by  the  ancient  writers  in 
^question,  without  a  definite  meaning  about  colour  or  an  accurate 
'personal  observation. 

The  exhaustive  discussion  of  so  eminent  a  scholar  and  astronomer 
CIS  Prof.  Schiaparelli  seems  indeed  to  settle  definitely  the  question 
in  this  sense.  I  remain.  Gentlemen, 

Boyal  Obaerratory,  Lisbon,  Tapada^  Yours  truly, 

1902,  March  16.  -F.  OOM. 

Confirmed  or  New  Variable  Stars. 

Gentlemen, — 

Since  my  last  communication  on  the  above  in  your  issue  of 
May  1901, 1  can  report  the  following  orange  stars  as  certainly 

*  •'  Tuttavia  6  indubitabile  che  presso  molti  scrittori  latini  la  parola 
Canicula  rappresenta  il  Gran  Oane  o  la  sua  niaggior  stella,  Sirio  "  ('  Bubra 
Ofinicula^'  first  paper,  p.  23). 
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variable,  though  they  do  not  appear  in  Chandler's  *  Third  Catalogue 
of  Variable  Stars.'  The  list  includes  •Birmingham  211  Cancri, 
announced  in  that  letter  as  being  brighter  than  usual. 


I. 


2. 


Bs.-Bm.  !  Bm. 


54 
97 

lOI 

152 
158 
281 
696 


83 

85 
120 

123 

211 


B.D.  +58-501 

+67*350 
+28707 

+24-943 

+30*1014 

+  17-1973 

+45*3349 


Constellatiun. 


5- 

R.A. 

1900. 


b    m    8 
Cassiopeia  2  32  18 

Camelopardiis     4  40  51 

Taurus  4  45   15 

5  39     6 

5  41  41 

8  49  45 
20  54  32 


i> 


Auriga 
Cancer 
Oygnus 


6. 

Decl. 

1900. 

0      1 
+59  10 

+  68     0 

+28  21 

+24  23 

+  30  36 

+  17  37 

+4.6     5 

7. 

Mag. 


8. 


9*5 

7-0    t  ROr**i 


8-1 

8-5 

8-5 

6*5 
8-1 


Or»« 
ROr*<»» 
BOr3-*t 

Or**» 
ROr^^ 


r 
r 


*  Midway  between  ROr  and  Or. 
t  Midway  between  ROr  and  OrR. 

Col.  7  gives  the  B.D.  magnitude ;  col.  8  the  average  colour  from 
my  observations,  the  notation  being  the  same  as  that  in  letter  on 
p.  278,  The  Observatory  for  July  1  Sgy ;  col.  9  gives  the  type  of 
spectrum  as  given  by  Kriiger  in  his  '  Catal.  der  farbigen  Sterne.' 

Es.-Bm.  54  is  thie  same  as  Es.-Bm.  54  a,  there  having  been  a 
mistake  in  the  identification  in  forming  the  appendix  to  that 
catalogue.  It  is  orange,  but  too  faint  to  show  colour  well  with  a 
44 -inch  refracting  telescope. 

So  far  as  my  observations  have  gone,  the  variation  of  all  these 
stars,  although  certain,  is  small,  none  of  them  much  passing  a 
range  of  a  half  magnitude.  That  of  Birmingliam  85  is  less  than  a 
half  magnitude  as  occasionally  observed  during  the  last  five  years. 
Gore  includes  it  in  his  list  of  suspected  variables,  showing  a  range 
among  the  various  authorities  of  three  magnitudes.  Of  course  my 
observations  do  not  prove  that  this  range  is  not  sometimes  reached, 
especially  as  we  know  that  this  class  of  variable  is  apt  to  show 
occasional  changes  much  greater  than  at  other  times. 

In  all  cases  the  periods  are  long  or  irregular. 

West  Hendon  House,  T.  W.  BaOKHOUSB. 

Sunderland,  1902,  March  17. 

An  Eclipse  Phenomenon. 

GrENTLEMEN, — 

The  mention  of  an  observation  of  a  ray  of  light  projecting 
from  the  cusps  of  the  Moon  in  th^  solar  eclipse  as  having  beeq 
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seen  in  1870  by  the  late  Mr.  Brett,  calls  my  attention  to  the 
same  phenomenon  (apparently)  having  been  noticed  in  1868  by 
Captain  BranfiU  and  Major  Hearne  under  similar  circumstances. 

Mr.  Brett  appears  to  have  seen  the  lines  only  near  totality  in 
1870,  but  Captain  Branfill  saw  them  when  three-quarters  of  the 
Sun  were  ecUpsed,  and  I  see  from  Mr.  Banyard's  volume  of  the 
E.A.S.  Memoirs  that  they  have  been  seen  when  only  half  the 
solar  disc  had  vanished.  It  would  seem,  then,  that  these  lines 
must  be  frequently  present  in  partial  eclipses,  yet  I  do  not 
recollect  ever  having  seen  them  noticed. 

The  phenomenon  seems  not  to  be  visible  continuously,  but  we 
can  hardly  conceive  that  the  totality  of  the  eclipse  can  have  any- 
thing to  do  with  it,  and  the  search  for  it  and  its  cause  would 
give  an  interest  to  the  observation  of  partial  eclipses  such  as  they 
have  not  now.  Have  no  such  appearances  been  seen  in  making 
the  micrometric  measures  of  the  cusps  at  Q-reenwich  and  else- 
where ? 

1 1  Clifton  Gardens,  Maida  HiU,  W.         ^  ^^^  7^^^^  faithfully, 

1902,  March  22.  J.  F.  TBlOfANT. 


OBSERVATORIES. 

Tacubaya,  Mexico*. — Meridian  Circle,   This  instrument  is  used 

for  observations  of  standard  stars  for  time,  reference  and  guiding 

stars  for  astro-photographical    work,   comparison  stars    used  in 

QiSteroid  observation,  and  occasional  work,  such  as  stars  needed 

for     latitude    by    the    G-eodetic    Commission    and    some    other 

observers,  and  some  longitude  work. 

The  number  of  transits  observed  from  July  ist,  1899,  ^^^  ^^® 
^nd  of  December,  1901,  was  11,786,  and  the  number  of  declina- 
"fcions  7684. 

With  the  15-inch  equatorial,  Eros  was  observed  on  61  different 
ciays,  its  differences  of  Right  Ascension  and  Declination  from 
xxeighbouring  stars  being  measured  micrometrically. 

These  stars  were,  shortly  afterwards,  re-observed  with  the  same 
instrument. 

Astrographic  Work.  The  photographic  work  in  hand  consists 
of  the  catalogue  plates  for  the  Astrographic  Chart  and  measure- 
ment of  coordinates  of  the  stars  contained  thereon. 

Prior  to  the  readjustment  and  correction  of  the  object-glass, 
by  Alvan  Clark  &  Sons,  591  field  plates  had  been  taken,  as  stated 
at  the  Conference  held  in  Paris  in  July  1900. 
After  that  important  improvement,  156  new  plates  were  taken 

*  [For  this  account  of  the  work  at  Tacubava  we  are  indebted  to  the 
recently  appointed  Director,  who  has  begun  his  directorship  b?  taking  a  zone 
of  the  Astrographic  Chart.  We  offer  our  congratulations  on  the  result  of  his 
present  labours  ai;d  oi;r  best  wishes  for  the  future. — Eds.] 
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during  the  first  half  of  1900,  and  later  on,  up  to  January  3i8t, 
1902,  the  full  number  of  plates  exposed  amounted  to  604,  as 
follows : — 

Catalogue  Plates,  377  ;  Eros  Plates,  178  ;  Oxford  fields,  Pleiades, 
Orientation  Plates,  <&c.,  49. 

Of  the  Catalogue  Plates,  97  were  rejected  as  defective.  More- 
over, 125  additional  plates  demand  a  more  careful  examination, 
because  of  the  defective  nature  of  the.  emulsion  used  in  them. 
Indeed,  the  emulsion  proved  to  be  very  slow  and  of  a  heterogeneous 
composition. 

As  before  stated,  the  total  number  of  plates  exposed,  from 
January  ist,  1900,  to  January  31st,  1902,  was  760. 

I  must  also  state  that  many  of  the  recently  exposed  Catalogue 
plates  have  been  taken,  to  substitute  for  some  of  the  plates 
exposed  before  the  adjustment  of  the  object-glass.  A.s,  in  most 
cases,  the  emulsion  of  French  plates  arrives  utterly  altered, 
owing,  perhaps,  to  the  long  period  of  time  it  takes  in  reaching 
us,  we  have  been  compelled  to  make  a  trial  with  American 
plates ;  and  for  the  most  part  they  have  proved  satisfactory. 

As  regards  plate-measurement,  173  been  had  measured  in  a 
single  position,  and  30  were  measured  in  two  positions,  up  to  June 
1900.  Later  on,  161  belonging  to  the  Catalogue  and  12  to  Eros 
have  been  measured,  both  series  in  two  positions.  The  full 
number,  therefore,  of  plates  measured  in  two  positions  was  191, 
comprising  41,148  stars. 

As  a  basis  for  carrying  out  the  reduction,  standard  coordinates 
have  been  computed  for  38  plates. 

Miscellaneous,  Some  time  is  devoted  to  the  observation  of  small 
planets  and  comets,  and  meteorological  observations  also  find  a 
place  in  our  Observatory. 

The  computations  of  the  meridian  observations  are  carried  on 
as  fast  as  possible ;  and  we  are  at  present  re-computing  the 
observations  taken  in  1900,  so  as  to  be  able  to  publish  the  results 
as  early  as  possible.  Felipe  Valle. 


[Continued  from  p.  96.] 

Stockholm.  K.  Bohlin. — The  re-observation  of  Badcliffe  stars 
has  been  the  work  of  the  Transit  Department.  In  the  Astrographic 
section  much  time  has  been  devoted  to  researches  on  the  measuring 
micrometer. 

Stbasbitbg.  Dr.  Becker. — The  large  refractor  was  in  use  for 
observations  of  Nebulae,  and  Comets,  and  of  Eros.  With  the 
Eepsold  meridian  circle,  observations  were  made  of  circumpolar 
stars  between  60°  North  Declination  and  the  Pole.  The  whole 
number  of  observations  with  the  instrument,  besides  those  of 
Polaris  and  8  IJrs®  Minoris  for  instrumental  error,  are ; — . 
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Fundamental  stars    ....  1986 

Circumpolars     187 1 

Eros  stars 572 

Stars  for  latitude  variation 130 

and  about  150  observations  of  Moon,  Mercury,  Venus,  Jupiter, 
Saturn,  Uranus,  Neptune,  and  Eros. 

Utbbcht.  Nyland, — Variable  Stars,  Leonids,  Lyrids,  Perseids ; 
drawings  of  Jupiter;  observations  of  comets,  1900.  Time 
Service. 

WiEN.  {M,  Edler  v.  Kuffner)  L,  de  Ball. — Zone  observations. 
Measures  of  distance  ot*  Eros  from  two  stars  with  the  6-inch 
heliometer.  With  the  photographic  refractor  several  negatives 
were  obtained  of  the  cluster  Q-.C.  392.  Installing  transit  for. use 
in  prime  vertical. 

Zttbich.  a,  Wolfer. — The  observations  of  prominence  and  of 
the  physical  features  of  the  Sun  were  continued.  Complete 
pictures  of  the  Sun  on  258  days,  on  only  58  of  which  are  promin- 
ences.    The  observations  of  sun-spots  were : — 

1899.  Relative  No.  i2'o.   Days  of  observation  292.   Free  from  spots  on   93  days. 

1900.  „        „     8'8.  „  „        276.  „  „         118     „ 


NOTES. 

MiNOB  Planet  Notes. — The  following  new  planets  have  been 
discovered  by  Prof.  Wolf  at  Heidelberg : — 

Designation.  Date.  Magnitude. 

HE    March  3                 14*5 

HS     „     3                 13 

HT    „     3                 12 

HU    „    4                12 

Another  planet  HQ  was  announced,  but  this  proved  to  be 
identical  with  (93)  Minerva. 

Photographic  search  was  made  for  (428)  Monachia,  (392)  Wilhel- 
mina,  but  without  success. 

The  following  planets  discovered  last  year  have  been  numbered  : — 


Designation.  Date.        Number. 

GC  . .      1901  Feb.  13     473 

GH>  .        „        „     13     474 


Designation.  Date.  Number. 

GE.  .      1 901  Aug.  23     477 
GU. .         „     Sept.  2 1     478 

HN. .       „      Aug.  14    475'     HJ  . .        „    Nov.  12     479 

GQ   .       „        ,,17     476! 

476  has  been  named  Hedwig. 

GS  is  identical  with  (453),  GT  (perhaps)  with  (156)  Xanthippe, 
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QV  with  (202)  Ohryseis,  QW  with  (247)  Eukrate,  HG  with  (455) 
Bruchsalia,  HLwith  (358)  Apollonia. 

GX,  GT,  GZ,  HA,  HB,  HC,  HD,  HE,  HF,  HH,  HK  were 
not  sufficiently  observed  to  receive  permanent  numbers. 

A.  a  D.  C. 


The  peobable  Eevival  of  Solae  Acriviry. — The  first  days 
of  the  past  mouth  alPorded  what  may  fairly  be  regarded  as 
distinct  evidence  that  the  spot  activity  of  the  Sun  has  definitely 
passed  its  minimum.  On  March  3  a  small  but  pretty  group, 
forming  a  short,  stream,  divided,  as  is  so  usual,  into  two  clusters, 
passed  the  central  meridian.  On  the  same  day  one  or  two  small 
faint  spots  were  seen  in  the  midst  of  a  bright  though  small 
collection  of  faculae  near  the  N.E.  limb.  Both  these  groups  were 
in  high  northern  latitude,  +25°;  the  first  time  for  several  years 
that  two  groups  so  far  from  the  equator  have  been  seen  at  once. 
The  group  near  the  N.E.  limb  on  March  3  underwent  considerable 
change  as  it  approached  the  central  meridian,  and  developed  into 
a  fine  stream  with  an  area  of  about  700  milUonths  of  the  visible 
hemisphere.  Transit  across  the  central  meridian  took  place  early 
in  the  morning  of  March  8.  On  March  9  the  group  was  seen  as 
a  fine  composite  spot  as  leader  followed  by  a  pair  of  large  spots 
side  by  side  at  a  little  distance.  The  leader  was  divided  lengthways 
by  a  brilliant  bridge,  and  transversely  by  one  or  two  smaller  ones. 
The  only  parallel  to  this  group  as  to  extent  in  1901  was  the  one 
which  came  into  view  on  May  19  immediately  after  the  eclipse ; 
but  that  group  was  situated  in  lat.  +9°,  and  may  therefore  be 
considered  as  belonging  to  the  equatorial  zone  and  as  a  member 
of  the  expiring  cycle.  The  two  groups  of  the  first  week  of  March, 
on  the  other  hand,  from  their  higher  latitude,  are  probably 
members  of  the  cycle  now  beginning.  It  may  be  added  that  the 
magnetic  records  are  beginning  to  show  some  slight  disturbance. 

Four  groups  in  high  latitude  were  noted  in  1901  ;  one  of 
these,  observed  on  September  12,  being  in  lat.  +36°.  This  was 
very  small,  and  lasted  but  a  few  hours.  Two  of  the  other  high 
latitude  groups  of  the  year  were  more  considerable  and  were  in 
the  southern  hemisphere.  Their  appearance  in  a  year  of  such 
extreme  quietude  as  1901,  followed,  as  it  has  now  been,  by  a 
much  greater  outburst  also  in  high  latitude,  is  a  strong  indication 
that  we  have  now  definitely  entered  upon  the  period  of  revived 
solar  activity. 

The  group  which  ran  its  course  from  Jan.  5  to  Jan.  15  of  the 
present  year  was  jn  lat.  ^7°,  and  never  attained  the  dimensions 
of  the  group  descHbed  above.  E.  W.  M. 

The  Eepsold  EEGiSTEEnro  Miceombteb. — In  connection 
with  the  remarks  on  Personal  Equation  in  observing  transits 
which  appeared  in  last  month's  number,  it  may  be  mentioned 
that  a  plan  for  eliminating  this  error,  which  was  proposed  many 
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years  ago,  has  been  realized,  and  is  in  active  use  at  the  G-eodetic 
Institute,  Potsdam,  and  also,  it  is  believed,  at  Poulkova.  This 
method,  it  is  scarcely  necessary  to  say,  is  for  the  observer  to  cause 
a  movable  wire  to  remain  in  contact  with  a  star  by  means  of  a 
micrometer  head,  and  this  head  makes  electrical  contacts  at  various 
points  of  its  revolution,  and  so  marks  the  chronograph-sheet. 
This  device  is  mentioned  in  the  Monthly  Notices  R,  A.  S,  for  1864, 
where  it  is  coupled  with  the  name  of  Sir  Charles  Wheatstone,  who 
may  or  may  not  have  been  the  first  inventor ;  but,  at  any  rate, 
Messrs.  Eepsold  have  perfected  the  apparatus,  and  it  now  goes 
by  their  name.  Herr  Albrecht  and  his  colleagues  have  used  this 
micrometer  for  longitude  work  on  a  '*  broken  "  transit ;  that  is, 
an  instrument  of  the  cowdi  form,  the  ocular  being  at  one  end  of 
the  axis  of  rotation.  The  telescope  is,  of  course,  reversible,  and 
the  observer,  having  followed  the  star  for  a  short  distance  before 
the  meridian  so  that  five  contacts  are  made,  reverses  the  telescope 
in  its  bearings,  and  follows  the  star  with  the  wire  on  the  other 
side  of  the  meridian,  by  turning  the  micrometer  in  the  opposite 
sense  and  so  making  the  same  five  contacts  in  the  opposite 
direction.  The  mean  of  the  ten  times  thus  observed  is,  in  theory, 
the  time  on  a  line  at  right  angles  to  the  axis  of  rotation,  i.  e.,  on 
the  line  of  coUimation ;  and  so  it  appears  to  be  a  very  convenient 
and  expeditious  method ;  but  it  seems  to  us  that  if  there  is  any 
variability  in  the  line  of  collimation  of  the  telescope — ^if,  for 
instance,  the  telescope-tube  had  a  flexure — it  is  altogether  masked 
by  taking  this  mean.  In  fact,  the  line  of  collimation  is  not 
exhibited.  The  results  obtained  by  the  method  speak  highly  in 
its  favour.  In  the  determination  of  a  difference  of  longitude 
Potsdam— Bucharest,  by  Profs.  Albrecht  and  Borrass,the  difference 
of  their  personal  equation,  which  had  been  o''io5,  was  reduced  to 
o**oi7,  and  the  accordance  of  results  of  individual  night's  work 
was  remarkable,  the  mean  error  of  the  mean  22  nights  being 
+  o'*oo5. 

The  re-determination  of  the  difference  of  longitude  between 
Pans  and  Greenwich  is  now  proceeding.  The  observations  are 
being  made  by  two  members  of  the  staff  of  the  Paris  Ob- 
servatory, MM.  Eenau  and  Bigourdan,  and  Messrs.  Dyson  and 
Hollis  from  Greenwich,  the  two  observers  of  each  nationality 
making  an  independent  determination.  The  actual  positions  of 
the  stations  are  two  piers  in  the  grounds  of  the  National  Observa- 
tory at  Paris,  and  at  Greenwich  the  Transit  Pavilion,  which  is  in 
Bradley's  meridian,  and  a  temporary  pier  erected  in  the  Front 
Court.  The  first  interchange  of  observers  is  about  to  take  place 
(March  29).  Mr.  Dyson  will  return  to  Greenwich  with  M. 
Bigourdan,  and  M.  Eenan  and  Mr.  Hollis  go  to  Paris. 

The  next  meeting  of  the  Eoyal  Astronomical  Society  will  be 
on  Friday,  April  11,  at  5  o'clock;  of  the  British  Astronomical 
Association  on  Wednesday,  April  30. 
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From  an  Oxford  Note-Book. 

It  was  only  the  other  day  that  we  welcomed  a  history  of  tiie 
Greenwich  Observatory  from  the  pea  of  Mr.  E.  W.  Maunder — 
a  short  account  of  the  popular  kind,  but,  so  far  as  I  am  aware,  the 
only  modem  attempt  at  a  comprehensive  history  of  our  national 
observatory.  A  history  of  the  Paris  Observatory  *,  which  has 
just  appeared,  is  built  on  a  quite  different  plan :  it  follows  the 
affairs  of  the  observatory  with  considerable  detail  for  the.  first 
century  and  a  quarter  only.  This  is  not  the  place  for  a  critical 
review  of  so  important  a  work ;  but  having  spent  the  greater,  part 
of  7  hours'  railway-travelling  in  looking  through  it,  I  will  venture 
a  remark  or  two.  Under  the  particular  conditions  I  found  the 
first  dozen  chapters  rather  dull :  the  faithful  account  of  details 
therein  given  is  no  doubt  most  valuable  as  a  work  of  reference, 
but  not  exciting  as  literature.  But  Chap.  XIII.  (a  lucky  number 
this  time)  was  quite  different.  When  once  the  author  has  started 
on  his  real  theme — the  truth  about  the  Cassini  family,  and  the 
falsity  of  the  accusations  hitherto  formulated  against  them — he 
grips  the  attention  at  once ;  and  he  never  lets  you  go  after  that. 
The  book  increases  in  interest  right  up  to  the  end,  and  the  final 
chapter  on  the  tragic  expulsion  of  Cassini  lY.  at  the  time  of  the 
Eevolution  is  a  splendid  climax.  Prom  Chap.  XT  IT.  to  the  end 
the  book  reads  more  like  a  drama  than  a  scientific  history  !  And 
yet  M.  Wolf  loses  none  of  his  scientific  accuracy  in  his  desire  to 
establish  his  point.  There  is  no  absolute  whitewashing.  In 
Chap.  Xin.  one's  sympathies  are  aroused  by  the  very  difficulties 
of  proving  "  the  truth  about  Jean-Dominique  Cassini."  The 
author  had  convinced  himself  on  the  subject  by  a  minute  study 
which  had  reconstructed  for  him  the  man  out  of  his  ashes  :  but  to 
reproduce  the  result  for  others  in  tangible  form,  rendered  solid  by 
complete  evidence  on  each  point,  was  another  matter.  In  face  of 
the  obvious  difficulties,  he  might  have  attempted  to  carry  conviction 
by  simple  rhetoric  :  we  feel  grateful  to  him  that  he  did  not.  There 
at  any  rate  are  the  main  facts,  however  meagre ;  and  there  along- 
side them  is  the  perfectly  definite  opinion  of  M.  Wolf  (who  has 
gone  into  the  matter  thoroughly)  that  J.  D.  Cassini  was  a  great 
man  who  has  been  shamefully  traduced.  I  venture  to  express  the 
opinion  that  M.  Wolf  will  get  his  verdict,  and  that  in  any  case 
he  has  written  a  book  well  worth  the  great  labour  it  has  obviously 
cost  him. 


A  FEvy  extracts  from  the  book  may  be  of  interest.  I  will  first 
give  a  specimen  of  the  first  twelve  chapters,  in  support  of  my 
view  that  they  are  rather  dull.  Here  is  an  anecdote  of  Halley 
(p.  1 1 6)  ("  plus  interessante  " !)  : — 

Plus  interessante  pour  lui  f ut  la  visite  que  lui  fit  Halley,  apres  son  retour  de 
Sainte-H^l^ne  lorsqu*il  se  rendait  de  Dantzig  a  Borne.  Cassini  le  re9ut  a 
rObservatoire,  et  I'amena  a  yAcad^mie  le  sam^i  lo  mai  1681. 

"  Get  astronome  y  fit  son  rapport  de  I'obeervation  qu'il  a  faite  dans  I'Isle  de 

*  '  Histoire  de  TObservatoire  de  Paris,  de  sa  fondation  a  1793,'  par  C.  Wolf. 
Qauthier  Yillare,  1902  (15  i'r.  or  1 56.).    400  pages,  10  in.  X  6^  in.,  and  15  plates. 
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Sainte-H61ene  de  Mercure  dans  le  Soleil  et  de  son  Catalogue  des  principales 
^toiles  australes**  (Proces-Yerbaux  manusorits  de  rAcad^mieBoyale  des  Sciences, 
partie  matb^matique). 

But  when  tlie  author  gets  to  Chap.  XIII.  the  anecdotes  are  much 
better.  Here  is  one,  quoted  from  Bertrand  it  is  true,  but  also  the 
peg  on  which  various  remarks  are  hung  by  M.  Wolf  (p.  215)  : — 

CJn  jour,  une  comete  parut  dans  le  Oiel.  Le  roi  d^sira  sayoir  vers  quelle 
region  elle  se  diriseait.  Cassini,  qui  ne  Tavait  observe  qu'une  fois,  le  lui  dit 
imm^diatement.  La  comdte  suivit  une  autre  route,  mais  le  Boi  ne  s'en  informa 
pas  et  se  souvint  seulement  que  pour  un  borame  aussi  babile  que  M.  Gassini 
les  astres  n'avaient  pas  de  secrets. 

On  p.  255  there  is  an  interesting  view  of  the  function  of  a 
national  observatory,  date  1785  : — 

11  serait  bien  utile  qu'il  j  eilt  a  I'Observatoire  royal  un  cours  complet  et 
continuel  d'observations  astronomiques  faites  tant  le  jour  que  la  nuit,  depuis  le 
commencement  jusqu'a  la  fin  de  Tann^  afin  que  tons  les  astronomes,  tant 
regnicoles  qu^^trangers,  les  voyaeeurs  et  les  navigateurs,  pussent  trouver  dans 
les  registres  de  TObservatoire  les  observations  oorrespondantes  aux  leurs,  et 
oelles  meme  qui  leur  manqueraient  et  dont  ils  pourraient  avoir  besoin. 

Milton  wrote  (Paradise  Lost,  ii.  706-711): — 

On  tbe  otber  side 
Incensed  witb  indignation  Satan  stood 
Unterrified,  and  like  a  comet  burned 
That  fires  the  length  of  Ophiuchiis  huge 
In  th'  Arctic  sky,  and  from  his  horrid  hair 
Shakes  pestilence  and  war. 

Can  any  of  those  expert  in  such  matters  tell  me  whether  this  is 
a  definite  reference  to  the  great  comet  of  16 18?  The  lines  were 
written  about  1665,  I  suppose,  and  in  Chambers's  'Handbook' 
I  find  big  comets  in  1618,  1652,  1661,  1664,  1665,  of  which  only 
that  of  161 8  seems  to  fit  the  reference.  Its  tail  was  104° 
long  according  to  Longomontanus,  and  "  firing  the  length  of 
Ophiuchus  huge  "  seems  to  be  just  what  it  did.  In  16 18  Milton 
was  a  boy  of  10,  and  40  years  is  a  long  time  to  remember  a 
particular  comet,  and  the  name  Ophiuchus.  A  friend  whom  I 
consulted  asks  "  Was  there  an  intermediate  literary  source,  or  was 
it  a  simple  remembrance  of  childhood  ?  I  should  half  expect  to 
find  trace  of  some  pamphlet  with  a  title  such  as  :  '  A  True  Account 
of  the  Late  Blazing  Star,  with  some  observations  on  the  disasters 
to  the  Cause  of  Eeligion  that  ensu'd  on  its  Appearance.' "  There 
were  disasters  enough,  for  the  year  161 8  was  the  first  year  of  the 
Thirty  Tears'  War,  which  is  an  additional  reason  for  identifying 
the  reference  with  this  particular  comet.  Did  Milton  hear  the 
war  (which  followed  a  longish  peace)  ascribed  to  the  comet  by  his 
elders  and  betters,  and  did  the  deep  impression  made  on  his 
youthful  mind  remain  to  be  used  in  the  lines  quoted  ?  I  shall 
be  glad  of  further  light  on  the  point,  if  any  reader  will  be  so  kind. 
While  examining  it  I  found  mention  of  a  work,  "  The  Astronomy 
of  Milton's  Paradise  Lost,  by  Thomas  N.  Ochard,  M.D." 
(Longmans,  1896.  Price  155.):  a  voluminous  work  of  many 
pages,  which  I  got  hold  of,  only  to  find  this  luminous  comment : 
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It  is  not  easy  to  imagine  why  Milton  should  have  assigned  the  comet  to  this 
uninteresting  constellation  ;  lie  may  possibly  haye  seen  one  in  this  part  of  the 
sky,  or  his  poetical  ear  may  have  perceived  that  the  expression  "  Ophiuchus 
huge/'  which  has  about  it  a  ponderous  rhythm,  was  well  adapted  for  the 
poetic  description  of  a  comet. 


Several  American  correspondents  have  drawn  attention  to  the 
fact  that  among  the  137  "Captains  of  Industry"  who  gave  a 
lunch  on  Feb.  26th  to  H.R.H.  Prince  Henry  of  Prussia  were 
two  well-known  astronomers,  Simon  Newcomb  and  E.  C.  Pickering. 
It  would  appear  from  all  accounts  that  it  was  a  first-rate  luuch : 
may  we  hope  that  the  representatives  of  astronomy  did  it  justice  ? 

PiiOM  the  Daily  Telegraph,  date  mislaid : — 

G«orge  Psalmanazar,  as  a  first-class  romancer,  traveller,  and  inventor  of 
languages,  is  now  almost  forgotten,  although  he  was  a  well-known  habitu6 
of  Fleet  Street  and  boon  companion  of  Dr.  Johnson  at  the  Oheshire  Oheese, 
but  his  name  was  last  night  revived  at  the  meeting  of  the  Japan  Society  of 
London,  when  a  paper  on  Formosa,  prepared  by  Mr.  James  W.  Davidson, 
U.S.  Consul  in  tnat  island,  was  read  by  Mr.  Oharles  Holme.  Fsalmanazar 
was  one  of  the  most  artistic  fabricators  that  the  world  has  ever  seen ;  a 
thousand  times  cleverer  than  the  gentlemen  who  invent  the  Continental  stories 
about  the  Concentration  Camps  in  South  Africa,  and  compared  with  whom 
De  Bougemont  was  an  infant,  and  his  "  History  of  Formosa  would  probably 
have  been  regarded  as  an  authentic  work  until  the  Japanese  went  to  the 
island  had  he  not  himself  confessed  the  volume  to  be  an  imposture.  One  of 
his  statements  was  that  exactly  at  noon  throughout  the  length  and  breadth 
of  that  country  the  Sun  slione  perpendicularly  down  each  chimney  with  a 
dazzling  glare.  Since  the  Japanese  took  charge  of  the  island  its  material  and 
moral  progress  hsul  been  astonishing. 

Is  it,  or  is  it  not,  fair  to  accuse  the  writer  of  the  following 

passage  of  making  the  Sun  throw  light  upwards,  i.  e.,  of  shining 

when  it  is  below  the  horizon  ? 

The  next  evening  found  him  in  the  nave  of  the  Cathedral  some  time  before 
the  appointed  hour  for  the  lecture,  for  the  verger  had  warned  him  that  tlie 
attendance  would  be  very  large.  The  Sim  was  still  shining  warmly  on  the 
lime  tree  avenue  outside,  making  the  fresh  foliage  glow  like  a  jewel  of  unearthly 
radiance  in  its  blended  gold  and  green  translucence,  throwing  long  powdery 
shafts  of  gold  through  the  windows  up  into  the  dim  recesses  of  the  groined 
roof,  and  disclosing  carven  nooks  only  thus  touched  by  the  midsummer  glory, 
and  dark  all  the  year  long  besides.  ('  The  Silence  of  Dean  Maitland,'  by 
Maxwell  Q-ray.) 


Lord  Rosbbbby  is  going  to  have  a  "sending"  of  astronomical 

references.     Here  is  another  from  the  Contemporary  Memew  for 

March  :    Hector   Macpherson  on   "  the  Eeal   Lord   Rosebery " : 

first  page : — 

During  his  brief  Premiership,  and  since  his  retirement,  Lord  Bosebery,  by 
his  public  utterances,  has  caused  the  greatest  consternation  among  his  political 
friends.  Comet-like  he  sweeps  across  the  sky,  completely  upsetting  the 
calculations  of  political  astronomers. 

We  get,  moreover,  a  new  view  of  comets  ;  and  if  they  should 
take  to  upsetting  our  calculations,  they  will  cause  more  wonder 
than  Lord  Eosebery  feared  from  an  astronomical  education,  and 
perhaps  more  consternation  than  if  they  from  their  "  horrid  hair 
shook  pestilence  and  war." 
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Rhru no m oilers  nunl,  Knlihut);  4S^  Iim,  iiti  tjwi  wholu,  fierfifriuvd  luw| 
Allow  ran  iu  4-a[.ivn!i  lliu  pruai  sotMiAotitiu  T  IuiTt»  luid  in  uU  thi 
fUroiiomt'ltrp  of  imir  mulie  in  Hie  oKpcfJitiui]  tn  UnuriUuH " (Li 
Cntwford'k  Irsnwt  of  Wivuh  Hs\Kditwa.  1S74). 
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Oflice,  the  Italian  Government,  &c, 
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MEETING  OF  THE  EOIAL  ASTRONOMICAL  (SOCIETY. 

Eriday,  1902  April  11. 

Dr.  J.  "NV.  L.  Glaisheb,  M.A.,  F.E.S.,  Presidtnt,  in  the  Chair. 

Secretaries :  F.  W.  Dyson,  M.A.,  F.ll.S.,  and 

E.  T.  WlIITTAKEB,  M.A. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr,  Whittdker,  Amongst  the  presents  received  since  our  last 
Meeting  and  calling  for  special  attention  are : — The  Lund  Zone 
Catalogue,  presented  by  the  Astron.  Gesellschaft — Conference 
Astrophotographique  International,  Circular  No.  9,  presented  by 
M.  Loewy — Tachkent  Observatory  Publications  No.  3,  presented 
by  the  Observatory — F.  C.  Penrose,  Method  of  predicting  by 
graphical  construction  Occultations  and  Eclipses,  2nd  edition, 
presented  by  the  Author — 8  Charts  (Photographic  Chart  of  the 
Heayens),  presented  by  the  8an  Fernando  Observatory — 4  lantern- 
slides  of  Leonid  Meteor,  &c.,  presented  by  Prof.  J.  X.  Eees  and 
Mr.  C.  A.  Post — Astronomical  drawings  by  the  late  John  Brett, 
presented  by  Mrs.  Brett. 

The  Presidtnit.  I  will  call  upon  Mr.  Dyson  to  say  a  few  words 
about  the  Circular  resulting  from  the  Astropbotographic  Conference 
which  met  at  Paris  in  July  1 900.  • 

Mr.  Dyson  said  that,  as  Fellows  might  know,  this  Congress  was 
called  together  for  the  purpose  of  organizing  observations  of  Eros 
at  Opposition  for  the  determination  of  the  solar  parallax.  Many 
obserFatories  have  taken  part  in  it  and  a  large  number  of  photo- 
graphs have  already  been  obtained,  and  in  addition  a  great  number 
of  meridian  observations  of  stars  have  been  made.  The  book  which 
has  just  been  received  is  the  ninth  circular  which  has  been  issued 
by  M.  Loewy  on  the  subject ;  it  is  of  great  importance,  as  it  supplies 
the  means  of  reducing  the  photographs,  and  by  the  help  of  this 
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circular  those  who  took  part  in  obtaining  photographs  of  Eros 
may  set  to  work  at  once  and  determine  the  solar  parallax.  The 
memoir  contains  meridian  observatioDs  of  the  comparison  stars 
made  at  1 8  or  19  observatories ;  altogether  19,000  observations  of 
B. A.  and  1 6,000  of  Declination  liave  been  made,  giving  an  average 
of  29  and  24  observatioDS  respectively  for  each  star. 

M.  Loewy  has  also  had  computed  an  ephemeris  of  Eros — a 
very  complete  one — by  the  use  of  8- figure  logarithms,  a  very 
troublesome  piece  of  work  and  one  which  will  be  of  great  use. 
The  elements  of  the  orbit  were  supplied  by  Prof.  Millosevich 
and  the  calculations  were  made  at  Paris  under  M.  Loewy's 
direction. 

M.  Loewy  draws  particular  attention  to  the  necessity  of  those 
who  have  photographs  of  Eros  measuring  what  he  called  the  "  com- 
parison stars."  He  has  given  the  names  of  "  the  reference  stars  " 
to  those  which  have  been  observed  by  meridian  instruments.  The 
accurate  positioDS  of  the  "  reference  stars  "  are  of  importance  for 
photographic  observations,  and  absolutely  essential  for  micrometric 
observations  such  as  those  made  by  Mr.  Barnard  at  the  Yerkes 
Observatory.  Throughout  the  Opposition  he  consistently  observed 
Eros  whenever  possible,  measuring  its  distance  and  position-angle 
from  neighbouring  stars  of  the  loth  to  nth  mag.  The  Eight 
Ascension  and  Declination  of  these  stars  are  at  present  unknown, 
but  can  be  obtained  from  the  photographs,  and  it  is  very  important 
that  this  should  be  done. 

In  addition  to  this  there  is  an  extensive  memoir  on  the  accuracy 
of  measuring  the  star-images.  This  subject  had  been  to  some 
extent  debated  at  the  Society  by  several  Fellows,  and  some  of 
M.Loewy's  previous  conclusions  have  not  been  altogether  accepted. 
In  this  memoir  M.  Loewy  analyses  the  errors  which  arise  in 
the  deduction  of  stellar  positions  from  photographs.  He  divides 
them  into  errors  of  measurement,  intrinsic  errors  of  the  photographs 
themselves  due  to  such  causes  as  distortion  of  the  film,  and  errors 
arising  from  incorrect  value  of  the  R.A.  and  Declination  of  the 
comparison  stars.  With  regard  to  errors  of  measurement,  one 
point  which  M.  Loewy  made  was  that  the  physiological  error 
made  in  bisection  (which  is  eliminated  by  reversing  the  plate)  is 
very  small.  This  error,  according  to  M.  Loewy,  was  very  small. 
(Blackboard.)  M.  Loewy  stated  that  the  measurers  at  Paris  were 
able  to  avoid  this  en»r  by  practice,  so  that  the  reversal  of  the 
plate  showed  no  substantial  systematic  discordance. 

M.  Loewy  found  that  the  faint  stars  were  measured  with  as 
much  accuracy  as  the  brighter  stars,  but  owing  to  the  non- 
uniformity  in  the  sensitiveness  of  the  film  the  images  themselves 
did  not  represent  the  position  of  the  star  with  as  much  accuracy. 
The  measurer  could  readily  get  his  results  as  accordant  as  with  a 
bright  star. 

M.  Loewy  also  draws  attention  to  errors  which  seem  to  point 
to  a  small  displacement  of  the  gelatine  in  drying.     He  points 
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out  that  a  considerable  error  is  introduced  in  the  determination  of 
the  plate  constant  from  the  uncertainties  in  the  position  of  the 
reference  st^rs.  Although  the  stars  depend  upon  a  large  number 
of  observations,  the  final  error  is  quite  as  large  as  the  error  of 
measurement,  or  the  errors  arising  from  defects  in  the  photo- 
film. 

The  President,  I  am  sure  we  must  all  thank  Mr.  Dyson 
for  having  prepared  for  us  so  interesting  an  account  of  this 
<;ircular. 

Prof,  Turner,  I  should  like  to  say  a  word  of  thanks  to 
M.  Loewy  for  having  prepared  this  ephemeris,  which  will  be  of 
the  very  greatest  value,  and  for  which  those  who  have  been  woijkiug 
on  Eros  are  much  indebted  to  him. 

Mr.  UinJcs,     I  am  very  glad  to  have  the  opportunity  of  adding 
A  word  to  what  Mr.  Dyson  and  Prof.  Turner  have  said  of  the 
value  of  the  circulars  issued  by  the  President  of  the  Eros  Com- 
mission of  the  Paris  Conference.     In  this  combined  attempt  to 
<letermine  the  solar  parallax  by  way  of  Eros,  M.  Loewy  has  been, 
not  perhaps  generalissimo — for  that  would  imply  a  rigid  discipline, 
and  I  fear  that  we  have  inherited  from  the  makers  of  the  astro- 
graphic  chart  a  disposition  to  break  resolutions  when  they  are 
made — but  "  director  of  intelligence."    He  has  charged  himself 
with  the  duty  of  organizing  the  collection  and  distribution  of  all 
information  that  could  be  of  use  to  the  observers  of  Eros,  and 
persuaded  the  Academy  of  Sciences  to  undertake  the  printing  of 
■circulars  which  run  from  three  up  to  about  two  hundred  pages. 
If  I  have  made  a  plate  at  Cambridge  and  want  to  see  if  they  have 
A  corresponding  plate  at  Lick  or  MinneapoUs,  I  find  every  detail 
of  information  in  the  circulars.      And  there  is  one  matter  in 
particular  for  which  some  of  us  are  especially  grateful  to  M.  Loewy. 
He  has  supervised  the  construction  of  an  eight-figure  ephemeris 
of  the  planet ;  and  naturally  he  chose  for  it  the  canonical  form, 
in  apparent  E..A.  and  Dec.     But  it  has  seemed  to  some  of  us  that 
Another  form  of  ephemeris,  in  rectangular  ecliptic  coordinates,  would 
be  more  useful  in  the  photographic  work ;  and  M.  Loewy  very 
kindly  and  readily  answered  a  troublesome  request,  and  has  given 
this  form  of  ephemeris  also.     I  am  very  glad  that  we  have  had 
the  opportunity  to-night  of  expressing  our  sense  of  the  high  value 
of  the«e  Paris  circulars. 

The  President  then  called  on  Prof.  Turner  to  give  an  account  of 
two  papers  on  the  list  under  his  name. 

Professor  Turner.  One  of  the  two  papers  which  I  have  com- 
municated to  the  Society,  namely  that  "  On  Stationary  Meteor- 
Eadiants,"  does  not  call  for  any  lengthy  notice.  Some  time  ago  I 
read  two  papers  developing  the  theory  of  stationary  radiants  on 
lines  supposing  the  Earth's  attraction  of  meteors  to  be  the  vera 
causa  of  the  phenomenon  known  as  stationary  radiants.  In 
conuection  with  that  theory  it  occurred  to  me  we  ought  to  consider 
the  effect  of  the  diffused    atmosphere  lying  outside  the  Earth 
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which  would  naturally  be  encountered  by  pArticles  as  they  cam^ 
near  the  Earth,  and  the  present  paper  is  devoted  to  a  consideration 
of  this  effect ;  but  it  does  not  advance  matters  very  much,  although 
it  does  not  retard  them.  1  do  not  think  I  need  trouble  the  meeting 
with  an  account  of  it,  as  it  will  be  very  much  better  understood 
by  reading  it. 

The  other  paper  will  be  of  more  general  interest,  dealing  as  it 
does  with  the  simple  observations  of  counting  stars  on  a  photo- 
graphic plate,  and  with  some  very  interesting  results  which  follow ; 
and  I  should  like  to  explain  it  at  some  length.  We  adopted  a 
plan  at  Oxford  of  counting  the  number  of  images  on  a  plate,  as  a 
rough  guide  to  its  quality.  We  found  sometimes  after  we  had 
measured  the  images  that  the  plate  did  not  show  enough  stars, 
and,  therefore,  that^  there  had  been  a  waste  of  labour ;  and,  of 
course,  as  measuring  takes  some  considerable  time,  it  was  advisable, 
if  possible,  not  to  waste  labour  in  that  way.  We  found  that  a 
preliminary  count  took  an  hour  per  plate  to  enable  us  to  say 
whether  it  should  be  measured  or  rejected.  It  will  be  familiar  to 
the  Fellows  that  the  plate  is  crossed  by  a  series  of  reseau  lines. 
There  are  26  of  them  in  each  co-ordinate.  The  counting  is  done 
by  passing  the  plate  row  by  row  in  front  of  the  microscope  ;  the 
count  is  made  mechanicaUy  by  a  "  billiard-marker,"  and  recorded 
with  a  pencil  at  the  end  of  the  row.  The  eye  is  not  removed 
from  the  instrument  until  the  end  of  the  row.  I  mention  that 
as  it  accounts  for  the  fact  that  sometimes  stars  are  missed  in  this 
counting,  which  is  not  extremely  accurate,  although  it  is  accurate 
enough  for  our  purpose.  The  point  having  arisen  as  to  the  relative 
numbers  of  stars  on  the  outside  edges  of  the  plate  and  in  the 
centre,  in  the  first  instance  one  of  the  computers  was  directed  to 
put  down  for  a  number  of  plates — 100  plates — how  many  stars 
there  were  in  the  two  outside  rows,  and  how  many  in  the  central 
row.  I  thought  at  first  that  would  be  the  general  nature  of  the 
phenomenon,  that  in  the  centre  of  the  plates  there  would  be  most 
stars,  tailing  off  gradually  to  the  edges.  I  shall  have  occasion 
presently  to  mention  that  this  is  not  generally  the  case.  We  had 
five  groups  of  100  plates  each — the  outside  rows  contained  74,  77, 
79,  72,  and  94  stars,  and  the  rows  next  showed  82,  86,  2^6^  86,  98, 
taking  the  central  rows  as  100  stars  each  ;  and  I  may  as  well  at 
once  draw  attention  to  the  fact  that  group  5  was  anomalous^  The 
counts  were  later  in  order  of  time,  and  as  a  matter  of  fact  they 
refer  to  plates  which  were  taken  after  the  dismounting  of  the 
instrument.  We  had  to  build  a  new  dome  at  Oxford  recently, 
and  the  instrument  was  taken  to  pieces.  The  remounting 
apparently  produced  a  considerable  difference  in  the  percentage 
in  the  number  of  stars  in  the  outside  row  compared  with  the 
centre.  After  this  preliminary  investigation  it  became  obvious 
that  the  matter  was  worthy  of  some  attention.  We  took  iSo 
plates  in  zone  +25°,  a  whole  zone  in  the  heavens,  and  formed 
the  total  number  of  stars  measured  in  each  one  of  the  26  x  26 
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reseau  squares.     After  the  count  it  was  seen  dearly  that  the 
systematic  errors  had  not  been  entirely  eliminated,  these  being 
due  to  the  distribution  of  the  stars  in  the  skv.     What  we  are 
trying  to  get  at  is  the  optical  effect  of  the  object-glasses  indepen- 
dently of  the  distribution  of  the  stars  in  the  sky ;  and  there  was 
a  greater  number  of  the  stars  in  the  north  of  the  plate  than  in 
the  south,  as  is  easily  seen  on  referring  to  the  diagram  which 
Mr.  Bellamy  made  of  the  distribution  ot*  stars  in  our  belt  of  the 
heavens  a  year  ago.     To  eliminate  this  error  the  mean  was  taken 
of  two  pair  of  squares  situated  symmetrically  in  respect  of  the 
centre.     When  that  was  done,  it  was  further  found  that  there 
was  no  particular  advantage  in  counting  the  whole  plate  ;   the 
diagonals  were  sufficient.     A  detailed   analysis   was   carried  out 
with  the  Oxford  plates,  and  it  was  found  enough  to  lake  the  two 
diagonals ;  therefore  when  observations  were    taken  with   other 
plates,  the  two  diagonals  were  counted  simply.     The  other  plates 
were  the  beautiful  charts  published  by  the  French    observatories, 
the  long-exposure  plates  published  by  the  observatories  of  Paris, 
Algiers,  Bordeaux,  and  Toulouse,  and  now  by  San  Fernando.    From 
Paris  we  have  counted  30,  Algiers  20,  Toulouse  40,  San  Fernando 
10.     When  all  these  plates  were  counted,  it  was  found  that  the 
maximum  number  of  stars  was  by  no  means  always  in  the  centre. 
In  fact  it  was  never  in  the  centre.     So  far  from  the  centre  being 
the  richest  region,  the  richest  region   was  in  a  ring  round  the 
centre,  and  the  radius  of  this  ring  may  be  taken  roughly  as  for 
Oxford  37',  for  Paris  as  much  as  60',  Algiers  49',  Toulouse  39', 
■San  Fernando  35'.     At  first,  I  naturally  thought  these  differences 
between  the  various  observatories  were  due  to  differences  in  the 
performances  of  the  object-glasses  at  the  different  observatories ; 
but  a  little  discussion  of  the  results  put  one  on  the  track  of  what 
I  beUeve  to  be  the  real  reason  of  discordance,  namely  that,  in 
trying  to  get  the  best  compromise  in  taking  a  photograph,  the 
plate  is  put  a  little  within  the  focus.     The  best  focus  for  a  single 
object-glass  is  on  a  curved  surface,  and  a  flat  plate  crosses  it  in  the 
circle  which  gives  the  maximum  density  of  stars.     At  any  rate 
if  we  make  that  supposition,  and  assume  that  the  plate  is  put  at 
different  distances  in  different  observatories,  we  can  group  all  the 
results  in  one  simple  formula  with  only  one  disposable  constant, 
which  is  a  sort  of  thing  which  gives  confidence  in  having  found 
the  true  reason.     The  way  in  which  they  fall  in  with  the  law  is 
best  shown  diagrammatically.     (Screen.)     These  diagrams  give  a 
comparative  statement   of    the  performances   of   these  different 
object-glasses,  or  rather,  I  should  say,  of  the  plate  when  put  at 
n  different  distance  within  focus  of  the  same  object-glass.     I  have 
not  described  in  detail  the  law  which  I  have  assumed  for  the 
drawing  of  these  curves,  because  it  is  not  based  upon  any  precise 
physical  considerations,  and  I  am  quite  prepared  to  find  that  a 
better  law  can  be  suggested.     But  it  did  not  seem  to  me  worth 
while  to  await  the  formulation  of  the  precise  law,  because  the 
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empirical  one  put  on  the  screen  was  sufficient  to  group  the  main 
facts  together ;  and,  further,  I  find  it  rather  difficult  to  formulate 
a  precise  law  without  a  considerable  number  of  experiments. 
The  chief  point  in  the  paper  is  simply  this,  in  all  these  object- 
glasses  used  for  the  Astrographic  Chart  we  find  a  difficulty  of  the 
same  kind  in  securing  uniformity  of  the  field  as  regards  stellar 
magnitude.  It  is  got  over,  apparently,  by  a  compromise  in  the 
position  of  the  plate,  which  is  different  in  the  different  observa- 
tories, but  it  still  leaves  this  discrepancy  of  something  like  5  per 
cent,  in  the  different  parts  of  the  plate.  In  striking  contrast 
we  have  the  results  obtained  by  our  medallist  of  this  year. 
Dr.  Kapteyn.  Instead  of  trying  to  cover  a  plate  2°  square,  the 
photographs  of  the  C.P.D.  cover  a  plate  6°  square,  and  with 
practical  uniformity.  Evidence  on  this  point  is  given  in  the 
C.P.D.  itself :  but  in  order  to  test  the  matter  in  a  wav  more  or 
less  comparable  with  that  I  have  been  discussing,  I  have  had 
counts  of  stars  for  every  minute  of  R.A.  made,  and  find  they 
bear  out  what  I  have  just  said.  The  counts  show  practically 
uniform  density  over  this  large  area  of  6°  square.  This  raises 
again  the  question,  which  has  presented  itself  rather  formidably 
several  times  sin6e  we  started  on  the  star  chart,  whether  we  have 
got  the  right  instrument  for  the  star-charting.  The  instrument 
selected  in  1887  for  taking  the  plates  has  certainly  several  definite 
advantages  for  measuring  star-images.  I  think  all  those  working- 
with  plates  to  be  measured  must  be  glad  that  it  was  selected  ;  but 
a  different  question  arises  when  we  come  to  the  representation  of 
the  heavens,  not  necessarily  for  the  purpose  of  measurement. 
The  accuracy  that  can  be  obtained  b}''  the  photographic  doublet 
has  yet  to  be  determined ;  but  even  if  it  were  proved  insufficient, 
it  might  still  be  that  we  should  be  well  advised  to  use  a  doublet 
for  making  what  are  called  the  chart-plates — charting  the  sky  so 
far  as  the  small  faint  stars  are' concerned, — especially  when  we 
remember  that  we  can  cover  a  large  area  on  each  plate.  In  view 
of  these  con)parative  results,  I  am  emboldened  to  ask,  have  we  got 
the  right  instrument  for  taking  these  long-exposure  plates  ? 

After  one  or  two  questions  referring  to  details : 

The  President.  If  no  one  else  has  any  remarks  to  make,  I  am 
sure  we  can  formally  do  what  the  Meeting  has  already  done,  and 
that  is  to  return  our  thanks  to  Prof.  Turner  for  bringing  thi& 
paper  before  us. 

Dr.  Bamhaiit  then  read  a  paper  by  Mr,  W,  H,  Robinson. 

Recently  at  the  Radcliffe  Observatory,  in  addition  to  the  eye- 
estimations  of  the  brightness  of  Nova  Persei,  Mr.  Robinson,  on 
his  own  initiative,  undertook  a  series  of  photographs  of  the 
region  surrounding  the  new  star.  Some  of  the  results  of  thi& 
investigation  were  brought  before  the  Society  at  the  January 
meeting,  and  a  description  of  the  methods  adopted  by  him  will 
be  found  in  the  January  number  of  the  Monthly  Notices,  Two  of 
the  brighter  stars  in  the  vicinity  of  the  Nova,  k  and  36  Persei, 
have  been  announced  in  the  Astronomische  Na^ihrichtefn,  No.  3720, 
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as  New  Variables,  but  Mr.  Eobinson  finds  on  examining  his 
plates  that  they  lend  no  support  to  this  view.  In  the  paper 
befoi'e  the  Society  Mr.  Eobinson  reprints  Dr.  G-uthnick's  values 
for  the  magnitude  of  k  Persei.  In  this  series  the  differences  of 
the  separate  observations  from  the  mean  range  from  +o"**59  to 
—  o3>-23.  The  results  point  to  a  maximum  on  or  near  March  21 
and  a  minimum  about  April  23.  Fortunately  the  star  was 
observed  at  the  Radcliffe  Observatory  on  both  of  these  crucial  dates 
by  three  observers.  Their  results,  instead  of  confirming  a  fall  of 
o™'6,  indicate  perhaps  a  rise  of  o™*i,  or  more  probably  a  constancy 
in  brightness.  In  this  series  of  observations  the  extreme  differ- 
ences from  the  mean  are  -ho™-i6  and  —  o"*'i8.  The  plus  and 
minus  signs  were  fairly  evenly  distributed,  as  one  would  expect  if 
the  discrepancies  were  due  to  errors  of  observation.  The  photo- 
graphic results  are  even  more  accordant.  Mr.  Robinson  made 
three  different  series  of  estimates  of  the  densities  of  the  star- 
trails  on  the  plates,  and  from  the  means  of  the  three  he  obtained 
the  magnitude,  the  extreme  differences  in  this  case  being  4-o"**i2 
and  —  o'^'ii. 

Similar  results  were  found  in  the  case  of  36  Persei,  the  extreme 
differences  in  this  case  being  +o"^'i3  and  —  o™'ii.  In  each  case 
Mr.  Eobinson  found  that  the  observations  were  best  represented 
by  a  horizontal  straight  line,  and  he  concluded  that  the  evidence 
afforded  by  the  photographs  and  the  Eadcliffe  eye-estimations 
seemed  to  give  an  emphatic  negative  to  the  hypothesis  of  the 
variabilitv  of  these  two  stars. 

Since  this  paper  was  written  a  note  had  appeared  in  tlie 
Astronomische  Nachrichten,  No.  3779,  in  which  the  observers  at 
Potsdam  stated  that  in  the  interval  between  1900  Oct.  9  and 
1902  Feb.  15  they  had  observed  ^6  Persei  15  times  and  k  Persei 
22  times  between  1898  March  13  and  1902  Feb.  15;  that  in  the 
case  of  both  stars  they  had  found  a  remarkable  constancy  in 
brightness;  and  that  much  more  conclusive  evidence  than  had 
hitherto  been  produced  must  be  forthcoming  in  order  to  convince 
them  of  the  variability  of  these  stars. 

Mr,  Bryant,  Were  the  Oxford  observations  taken  at  the  same 
altitude  ?  and  was  there  any  allowance  made  for  differential  atmo- 
spheric absorption  ? 

Dr,  Ramhaut,  At  the  time  the  photographs  were  taken  the 
stars  were  fairly  well  up  at  Oxford.  The  comparison  stars 
selected  by  Mr.  Eobinson  were  very  close  to  the  stars  under 
observation,  so  that  the  correction  for  atmospheric  absorption 
would  be  negligible. 

Mr,  Bryant,  I  meant  differential  absorption  depending  on 
colour. 

Dr,  Eamhaut.  The  colour  would  doubtless  have  had  an  effect, 
though  small,  upon  the  results. 

Mr.  Hinks,  Does  Mr.  Eobinson  measure  the  breadth  of  the 
trail  or  its  density  ?  How  does  he  use  the  scale  ?  It  seems  to 
me  it  is  an  interesting  point.     The  only  information  which  has 
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been  published  is  in  some  of  the  Harvard  volumes,  and  you  can 
get  the  magnitude  very  accurately  indeed  by  comparing  the  scale 
of  intensity. 

Dt\  Ramhaut,  I  think  this  is  a  very  importa-nt  point  which 
Mr.  Hinks  has  raised.  In  the  case  of  Mr.  Eobinson's  photographs 
the  estimates  of  density  were  made  differentially.  He  compared 
the  density  of  the  trails  of  36  and  k  Persei  with  those  of  other 
stars  of  the  Harvard  Photometry  and  certainly  the  results  agree  in 
what  appears  to  be  a  very  striking  manner.  In  this  paper 
Mr.  Eobinson  has  given  no  farther  particulars  as  to  his  method, 
but  in  his  previous  paper  he  has  described  more  or  less  completely 
how  the  trails  were  measured. 

The  President,  I  am  sure  the  Society  will  thank  Mr.  Robinson 
for  his  paper,  and  Dr.  Rambaut  for  his  exposition  of  it. 

Mr,  Wesley  then  showed  on  a  screen  a  photograph  of  the  trail 
of  a  meteor,  and  said  that,  so  far  as  he  recollected,  it  was  the  sixth 
meteor  photograph  which  had  been  taken.  The  first  was  when 
Prof.  Barnard  accidentally  got  the  trail  of  a  meteor  on  a  plate 
which  he  was  exposing  for  comet  Brooks  in  1893;  and  in  1895 
Mr.  Butler  of  South  Kensington  secured  a  beautiful  one,  and  in 
1897  Prof.  Barnard  obtained  two,  and  another  in  1899.  In  this 
case  Prof.  Bees  and  his  friend  were  exposing  with  a  view  of  getting 
pictures  of  the  Leonids.  They  hoped  to  get  in  the  summer  trails 
of  other  meteors  and  they  would  certainly  try  to  obtain  photographs 
of  the  Leonids  in  November  next  *. 

Mr,  Whittaker  then  read  a  paper  by  Mr,  C,  T,Whitmell  on 
"  Saturn  seen  through  the  Cassini  division."  He  said  that  the 
paper  related  to  an  interesting  occurrence  which  might  be  expected 
in  July  next,  when  •  the  planet  Saturn  would  be  in  opposition. 
The  ring  would  be  projected  on  the  surface  of  the  planet  in  such 
a  way  that  part  of  the  planet  seen  behind  the  ring  would  not  be  in 
shadow.  At  the  opposition  in  July  next  the  dark  rift  in  the  ring 
would  be  over  part  of  the  planet.  When  that  happened  in  general 
the  part  X)f  the  planet  seen  behind  the  rift  was  in  shadow,  but  on 
this  particular  occasion  it  would  not  be  so,  and  consequently  they 
would  see  this  rift  bright — not  quite  so  bright  as*  the  rest  of  the 
ring.  There  would  also  be  the  additional  interesting  fact  that  a 
transit  of  the  Earth  across  the  Sun  could  be  seen  from  Saturn  on 
this  occasion. 

*  I  omitted  to  mention  a  photograph  showing  a  meteor-trail  in  Perseus^ 
taken  by  M.  Antoniadi  in  Julj  1897,  of  which  the  Society  has  copies.  A  copy 
of  a  photograph  by  Mrs.  Maunder,  showing  a  trail  (the  original  plate  shows 
two),  was  published  in  Knowledge^  April  1 899.  Prof.  Herschel  has  also  kindly 
reminded  me  of  the  following  meteor-photographs:  Jan.  1893,  long  trail, 
photographed  by  J.  E.  Lewis  at  Ansonia,  U.S. ;  Nov.  14-15,  1898,  sixteen  trails 
photographed  by  Dr.  Elkin  at  Yale  Observatory  and  a  neighbouring  station  ; 
Nov.  1898,  meteor-photographs  were  taken  by  Prof.  Pickering  and  his 
coadjutors  at  Harvard  and  Blue  Hill  Observatories;  July,  Aug.,  Nov.,  and 
Dec.  1899,  five  trails  photographed  at  Yale  Observatory  and  a  neighbouring 
station  by  Dr.  Elkin  and  his  coadjutors. — W.  H.  W. 
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Mr,  Dyson  then  read  a  paper  by  Prof,  Barnard  on  the  probable 
motion  ot*  some  of  the  small  stars  in  the  Dumb-bell  nebula. 

Dr,  Ramhaut,  I  should  like  to  say  how  pleased  I  am  to  find 
that  Prof.  Barnard  has  been  working  on  this  subject.  I  was  aware 
that  some  years  ago  he  had  been  making  measures  of  these  stars. 
In  the  present  communication  he  refers  to  a  paper  by  Mr.  Wilson 
and  myself,  published  in  1894  in  the  Monthly  Notices,  In  this 
paper  we  gave  the  measures  of  several  stars,  and  compared  them 
with  the  observations  made  by  Otto  Struve.  At  that  time  we  had 
no  other  results  to  compare  them  with  except  some  measures  made 
at  Lord  Rosse's  Observatory  by  Dr  Copeland,  the  present 
Astronomer  Royal  for  Scotland*.  The  Parsonstown  measures 
were  hardly  accurate  enough  to  be  relied  upon  strictly,  on  account 
of  the  great  difficulty  there  was  in  determining  the  position-angle 
with  the  great  telescope  at  Parsonstown,  but  they  seemed  to 
indicate  that  the  differences  between  our  results  and  those  oi 
Struve  were  real.  Probably,  as  Prof.  Barnard  concludes,  they 
must  be  attributed  to  errors  in  the  positions  as  determined  by 
Struve.  [Dr.  Eambaut  here  wrote  upon  the  blackboard  some 
figures  showing  how  the  Parsonstown  results  corroborated  those 
obtained  by  Mr.  Wilson  and  himself.]  I  think  we  ought  to 
express  our  thanks  to  Prof.  Barnard  for  his  valuable  paper,  which 
undoubtedly  shows  that  these  differences  must  be  attributed,  not  to 
the  proper  motion  of  the  stars,  but,  mainly  at  all  events,  to  errors 
in  the  earlier  measures. 

Mr,  Dyson  then  read  a  paper  by  Mr,  R,  T.  Lines,  on  the  Cape 
Double-Star  results,  1901.  The  writer  said  that  the  weather  was 
unfavourable  for  double-star  work,  but  during  the  year  several 
hundred  observations  were  made. 

The  following  papers  were  announced  and  partly  read : — 

Royal  Ohservatory,  Cape  of  Good  Hope.  "  Cape  Double-Star 
Results,  1 90 1." 

Royal  Observatory^  Cape  of  Good  Hope,     "  ^otes  on  Nebulae." 
W,  S,  Aldis.     "  Explanation  of  use  of  Tables  of  i  (0-hcos  0)." 
ff.  H,   Turner,      "  On    Stationary  Meteor-Radiants."      Third 
Paper. 

J,  Tehhutt,  "Results  of  Double-Star  Measures  at  Windsor, 
New  South  Wales,  in  1901." 

C.  T,  Whitmell.    "Saturn  seen  through  the  Cassini  Division.'* 
E,  E,  Barnard,     "  On  the  probable  Motion  of  some  of  the  small 
Stars  in  the  Dumb-bell  Nebula." 

*  W.  H,  Robinson,  "  On  the  supposed  Variability  of  k  Persei  and 
36  Persei,  and  a  comparison  of  the  photographic  and  visual 
magnitudes  of  those  Stars." 

H,  H.  Turner,  "  On  the  relative  number  of  Star-images  photo- 
graphed in  different  parts  of  a  plate,  and  on  the  performance  of 
various  Object-glasses  in  this  respect."  ' 

*  Dr.  Oopeland's  name  was  quoted  in  error  for  that  of  Mr.  Bindon  Stoney. 
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The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

G.  H,  Brijant^  Higher  Grade  School,  Cinderford,  Gloucester-- 
shire. 

CapU  G.  P,  Lenox- Cony ngham,  B.E.,  Survey  of  India,  Mussoorie^ 
India. 

S,  A.  Mitchell^  A.M.,  Ph.D.,  Columbia  CTniversity,  New  York 
City,  U.S.A. 

Jds.  Bankine,  1 1  West  Saville  Koad,  Edinburgh. 

TJios,  ITiorp,  Moss  Bank,  Whitefield,  near  Manchester. 

W.  B.  Whall,  H.M.  Board  of  Trade,  Liverpool. 

The  following  Candidate  was  proposed  for  election  as  a  Fellow 
of  the  Society : — 

H.  B,  Adames,  8  West  Street,  Chichester  (proposed  by  W.  W, 
Bryant). 


THE  BEITISH  ASTEONOMICAL  ASSOCIATION. 

Wednesday,  1902  March  26. 

Mr.  G.  M.  Seabroke,  F.E.A.S.,  President,  in  the  Chair. 

Secretaries :  A.  C.  D.  Ckommelin,  F.E.A.S.,  and 
J.  G.  Peteib,  F.E.A.S. 

The  Minutes  of  the  previous  Meeting  were  read  and  confirmed. 

Mr,  J,  G.  Petrie  read  the  list  of  presents  received. 

The  names  of  seven  Candidates  for  admission  were  also  read  and 
passed  for  suspension,  and  the  election  of  four  new  Members  by 
the  Council  was  confirmed. 

Mr, Henry  Corder  read  a  paper  on  "The  Sun-Pillar  of  March  6th .'^ 
The  pillar  was  first  seen  before  sunset,  about  5  p.m.,  when  it  was 
white  in  colour  and  not  many  degrees  high.  At  sunset  it  was  very 
much  higher  and  had  become  amber-coloured;  but  its  chief  grandeur 
took  place  some  little  time  afterwards,  when  it  gradually  increased 
in  intensity  of  colour  to  a  rich  orange-scarlet.  'J'heie  could  be  no 
doubt  that  this  was  a  smoke  effect.  In  that  district,  whenever 
the  wind  was  in  the  quarter  from  E.  to  N.  the  air,  after  about 
24  hours,  became  smoke-laden,  either  from  London  or  the  central 
districts  of  England.  On  some  few  occasions  he  had  seen  fine 
sun-pillars  of  the  lovely  rosy  hue  proper  to  sunset  phenomena, 
but  on  this  date  the  air  had  been  smoky  for  several  days  and  the 
sun  had  set  red.  This  colour  therefore  was  imparted  to  the  pillar, 
which  was  no  doubt  formed  bv  reflection  from  the  underside  of  a 
cloud  of  ice-crystals,  as  the  pathway  of  light  was  formed  on  the 
sea  by  Sun  or  Moon.  As  the  sky  darkened,  the  pillar  seemed  to 
glow  like  tire.     It  finally  died  down  about  6.40,  appearing  to 
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become  withdrawn  into  itself.  The  width  of  the  pillar  at  the 
bottom  would  be  about  that  of  the  Sun,  and  not  very  much  greater 
at  the  top — perhaps  one  decree. 

The  Reif,  G,  J.  Bridges  also  had  a  paper  on  the  same  subject. 
He  said  the  column  of  light  appeared  almost,  if  not  quite,  suddenly^ 
and  could  at  its  highest  period  be  just  traced  to  the  zenith,  was 
of  even  width  and  perfectly  perpendicular,  moved  with  the  Sun 
when  above  and  below  the  horizon,  and  took  the  local  colour  of 
the  farthest  tints  of  the  sunset,  but  in  more  intense  and  lasting 
form.  These  colours  were  intensified  after  sunset.  A  distinct 
pulsation  could  be  traced,  chiefly  at  the  apex. 

Miss  CatheHne  0.  Stevens  said  that  shortly  after  6  o'clock  on 
the  evening  of  March  6  she  observed  that  from  the  point  upon 
the  horizon  where  the  Sun  bad  disappeared  rose  a  glorious 
parallel-sided  shaft  of  brilliant  rose-red  light,  which  traced  a 
length  of  some  20°  or  more  towards  the  zenith.  She  judged  the 
width  to  be  between  1°  and  2®  and  its  form  parallel-sided  from 
base  to  summit.  It  sank  out  of  sight  below  the  horizon  at  6.28  p.m. 
She  came  to  the  conclusion  that,  whatever  the  phenomenon  might 
be,  it  could  not  be  a  creation  of  the  Earth's  atmosphere,  excepting 
only  in  respect  of  its  colour,  and  that  it  was  not  of  the  nature  of 
a  halo  of  any  sort,  but  a  true  solar  appendage.  From  friends  she 
learned  that  as  early  as  5.30  P.M.  the  shaft  was  already  conspicuous, 
but  was  at  that  time  a  sun-coloured  object,  and  springing  from  the 
top  of  the  Sun,  and  that  it  "  flushed  "  as  it  sank  into  the  denser 
strata  of  our  atmosphere. 

The  Bev,  Septimus  Herbert  spoke  to  having  seen  the  sun-pillar 
alluded  to  in  the  paper  just  read.  He  first  observed  it  at  6.15  p.m, 
at  Harrow,  and  watched  it  till  it  faded  away  at  6.30.  It  was  of 
a  bright  rosy  tint.  It  appeared  to  be  about  1°  in  breadth  and 
from  8°  to  10°  in  vertical  height  and  shortened  in  length  before  it 
faded  away. 

The  President  observed  that  a  pillar  of  the  sort  described ,•  but 
inverted,  was  seen  when  one  looked  at  the  reflection  of  the  Sun 
when  near  the  horizon  in  rippled  water.  A  shaft  of  light  was 
then  apparent,  proceeding  downwards  from  the  Sun.  In  order  to 
give  the  appearance  of  the  pillar  described  with  parallel  sides,  one 
must  imagine  a  rippled  or  rough  inverted  reflecting  surface  very 
approximately  plane.  It  was  somewhat  difticult  to  account  for 
such  a  surface  ;  but  unless  that  was  the  case,  one  would  not 
expect  to  find  the  shaft's  sides  parallel.  It  was  right  for  an 
observer  to  look  near  home  first,  and  he  would  scarcely  go  to  the 
Sun,  or  to  the  near  proximity  to  the  Sun,  for  the  source  of  this 
sun-pillar,  unless  every  suggestion  to  account  for  it  from  some 
atmospheric  cause  had  been  exhausted.  The  observations  related 
that  night  were  difficult  to  account  for  from  any  terrestrial  cause, 
but  no  doubt  there  was  some  such  cause  for  them. 

Mr,  Walter  Maunder  asked  the  lanternist  to  throw  on  the 
screen  a  slide  of  a  drawing,  made  by  Miss  Stevens,  of  the  recent 
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great  sun-spot.  This  was  followed  by  a  slide,  made  by  Mrs.  Maunder, 
oi:  the  sketch  of  the  sun-pillar  of  February  30,  1895,  drawn  by 
the  Rev.  S.  Barber,  and  published  in  Knowledge  for  June  1895. 
The  Eev.  S.  Barber  took  the  same  view  of  the  origin  of  the 
appearance  as  the  President  and  Dr.  Johnstone  Stoney,  namely — 
that  it  was  caused  by  the  reflection  of  sunlight  from  the  under 
surface  of  particles  of  ice  floating  horizontally  in  the  air.  As  the 
President  had  said,  it  was  a  very  similar  effect  to  the  track  of 
light  proceeding  from  the  Sun  seen  on  the  surface  of  water,  and 
which  was  represented  as  well  as  the  sun-pillar  in  Mr.  Barber's 
picture.  Mr.  Maunder  then  showed  a  third  slide,  which  he  had 
drawn  in  order  to  show  the  position  of  the  ecliptic  at  sunset  on 
March  6,  and  the  mode  in  which  the  pillar,  if  a  solar  appendage, 
should  move  in  altitude  and  azimuth  as  the  Sun  went  down.  He 
said  he^had  been  particularly  interested  to  find  that  the  Rev.  G-uy 
Bridges  alone  amongst  the  observers  of  the  pillar  had  drawn 
attention  to  the  movement  of  the  pillar  in  azimuth. 

Mr.  A,  C,  D,  Crommelin  remarked  that  the  apparent  motion  of 
the  shaft  would  have  been  the  same  whether  it  was  an  atmospheric 
effect  or  a  truly  solar  appendage.  He  thought  if  it  had  been  a 
true  solar  appendage  it  would  have  remained  longer  than 
Miss  Stevens  saw  it ;  in  fact  it  seemed  to  have  behaved  very  much 
in  the  way  one  would  have  expected  if  it  had  been  in  the  upper 
regions  of  the  atmosphere. 

Mr,  Maunder  then  showed  a  number  of  photographs  of  the 
great  sun-spot  group  of  May  1901,  and  of  the  groups  of  January 
and  March  1902.  He  also  showed  some  photographs  of  the 
eclipse  of  May  18,  1901,  disclosing  a  great  disturbance  in  the 
corona  immediately  above  the  place  of  the  spot  group. 

Cajpt,  William  JVoble  contributed  a  paper  on  the  **  Signs  of  the 
Zodiac."  He  said  that,  interesting  as  was  the  origin  of  the  Signs 
of  the  Zodiac  from  a  historical  and  archaeological  point  of  view, 
he  Ventured  to  think  that  their  retention  now  in  practical 
astronomy  was  a  quaint  anachronism  and  mistake,  unjustifiable 
alike  on  scientific  grounds  or  on  those  of  use  or  convenience.  In 
fact,  the  temptation  to  the  student  to  confuse  and  confound  the 
zodiacal  signs  with  the  constellations  whence  they  originally 
derived  their  names  was  very  great  indeed,  and  had  led  many  a 
beginner  into  a  trap.  It  was  stated  in  the  Nautical  Almanac  for 
the  current  year  that  on  March  21st.,  at  i**,  the  Sun  entered  Aries. 
In  point  of  fact  the  Sun  w^as  at  that  time  more  than  28^°  from 
the  very  nearest  part  of  that  constellation.  There  was  no  practical 
convenience  in  the  present  preposterously  artificial  arrangement. 
He  would  substitute  for  the  present  signs,  longitude  0°,  90^,  180°, 
270°.  He  would  say  :  March  211*^,  Sun's  longitude  0°.  Spring 
commences,  &c.  Surely  nothing  but  superstition  caused  them  to 
adhere  to  those  old  astrological  symbols. 

Dr,  Downing  related  a  somewhat  amusing  experience  in  connection 
with  the  subject  under  discussion,  and  added  that  in  order  to 
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meet  the  difficulty  he  had  altered  the  phraseology  to  "  the  Sun 
enters  the  Sign  Aries."  * 

Mr.  Crommelin  thought  there  was  much  to  be  said  in  favour  of 
Capt.  Noble's  suggestion,  but  he  should  deplore  the  disappearance 
of  the  names  as  attached  to  the  constellations  themselves ;  the 
latter  were  full  of  interest  from  an  archaeological  and  sentimental 
point  of  view. 

Mr,  J,  H,  Bridger  dealt  with  "  The  Visibility  of  Meteors  from 
Badiants  near  the  Horizon."  The  principal  conclusions  at  whicb 
he  arrived  were  : — (i)  It  w^as  possible  to  see  a  meteor  at  a  low 
altitude  in  the  direction  of  its  radiant  abo.ut  half  an  hour  before 
the  radiant  rose  or  after  it  had  set.  Such  a  meteor  would  be  at  a 
great  distance  from  the  observer  (not  less  than  350  miles)  and 
have  a  flight  approximately  parallel  to  the  Earth's  surface  belo^^' 
it.  (2)  When  a  radiant  was  on  the  horizon  (rising  or  setting)  it 
might  supply  a  meteor  in  the  zenith,  which  would  be  at  a 
considerable  height,  with  flight  nearly  horizontal  to  the  Earth's 
surface.  A  meteor  in  the  opposite  part  of  the  sky  was  not 
possible,  as  the  length  of  atmosphere  it  would  have  to  traverse 
would  destroy  it  before  reaching  the  position.  (3)  Conversely^ 
the  radiant  of  a  distant  meteor  of  a  low  altitude  could  not  be  more 
than  10°  below  the  horizon,  and  the  radiant  of  a  meteor  in  the 
zenith  must  be  on  or  above  the  horizon.  (4)  About  45™  after  a 
radiant  had  risen  it  might  supply  meteors  in  any  part  of  the 
sky. 

Mr,  J,  Gavin  Burns  read  a  paper  on  "  The  Distribution  of 
Double  Stars  in  Space."'  The  w  riter  concluded  that  theoretically 
two  facts  would  be  expected  to  appear  on  the  assumption  of  an 
even  distribution.  First,  that  it  double  stars  were  classified 
according  to  the  distance  of  their  components,  the  closer  pairs 
should  always  greatly  exceed  the  wider  pairs  in  number.  Second, 
that  if  double  stars  were  classified  according  to  their  magnitude, 
the  stars  of  fainter  magnitude  should  always  be  in  excess.  An 
analysis  of  the  stars  contained  in  Struve's  '  Mensurae  Micro- 
metricse '  for  the  northern  hemisphere  and  Innes'  Catalogue  for 
the  southern  did  not  give  the  anticipated  result.  There  were  only 
two  ways  of  accounting  for  this.  It  might  be  owing  to  the 
fainter  stars  generally  being  much  nearer  than  was  implied  by 
their  magnitude,  or  it  might  be  owing  to  the  comparative  proximity 
of  double  stars. 

Mr,  Crommelin  said  there  was  no  doubt  that  where  they  knew 
both  the  apparent  distance  and  period  of  a  double  star,  a  good 
idea  at  all  *e vents  could  be  formed  of  the  order  of  distance  to 
which  it  belonged,  but  they  should  at  least  know  for  certain 
whether  the  star  was  really  a  physical  double  or  only  an  optical 
one. 

The  President  doubted  whether  enough  stars  were  known  to  be 
certain  binaries  to  make  a  sound  foundation  to  work  upon  at  the 
present  time.   There  were  a  great  many  stars  that  showed  motion. 
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but  whether  it  was  due  to  their  being  binary  systems  was  quite     ^^^e 
another  matter!     He  thought  that  investigation  in  this  direction 
should  be  confined  to  known  binaries  only. 
The  Meeting  was  then  adjourned  to  April  30. 


EOYAL  METEOEOLOGHCAL  SOCIETY. 

At  the  Meeting  of  this  Society  held  on  Wednesday  evening,, 
the  1 6th  instant,  at  the  Institution  of  Civil  Engineers,  Mr.  IF- 
H,  Dines,  the  President,  in  the  Chair, 

Ccij^U   D.    Wilson-Barker  delivered    a    lecture    on  **  Clouds." 
After  some  remarks  on  the   composition  and    the  height  of  the 

atmosphere,  the  lecturer  said  that  until  recent  years  comparatively 

little  scientific  attention  had  been  paid  to  the  subject  of  clouds.1^ 
This  he  largely   attributed  to  the  lack  of  a  simple    practicaL 
classification.     The  french  natuitilist  Lamarck  was  prolmbly  th^ 
first  to  formulate  one,  but  Luke  Howard,  a  London  merchant^ 
About  1802  introduced  the  first  practical  classification,  which  i» 
still  in  use  among  many  observers.     Clouds  are  formed  by  one  o£ 
two  causes,  viz.  (i)  the  mixing  of  two  masses  of  moist  air  oiE" 
unequal  temperatures,  or  (2)  through  changes  occurring  in  th^ 
iitmosphere  where  expansion  and  consequent  loss  of  heat  tak^ 
place,  causing  condensation  of  moisture.     Capt.  Wilsou-Barkeir 
said  that  a  simple  primary  classification  is  best  arrived  at  by  ^ 
two-fold  division  of  cloud  types,  viz.  (i)  "  stratus ''  or  sheet  clouds^ 
and  (2)  "  cumulus"  or  heap  clouds.     The  former  may  be  roughly^" 
considered  the  cloud  of  a  settled,  and  the  latter  of  an  unsettled- 
state  of  the  atmosphere.     He  showed  by  means  of  lantern-slide» 
a  number  of  cloud-pictures  illustrating*  certain  varieties  of  both^ 
main    types.      Under   '*  stratus "  or   sheet  cloud   the     lecturei-' 
included  fog,  stratus,  high  stratus,  cirro-cumulus,  cirrus,  nimbus^ 
and  scud  ;  and  under  '*  cumulus  '*  or  heap  clouds  he  included  th^ 
ordinary  cumulus,  the  shower  cumulus,  the   squall  cumulus,  and— 
roil  cumulus. 

In  conclusion,  Capt.  Wilson-Barker  referred  to  various  opticaL-  J--*^ 
phenomena  associated  with  clouds,  such  as  coronae,  halos,  sun-pillars^  «"  ^' 
rainbows,  and  also  the  colour  of  the  sky. 


Reglement  du  Prix  insiitue  a  VAcad6me  Imp^riale  des  Sciences^ 
de  St ^- Peter sbourg  par  V Academicien  Th,  Bredikhine,  en^ 
Souvenir  defeu  son  Epouse,  Anna  Bredikhine. 

{i)  AvEC  les  interets  du  capital  de  six  mille  vinyt  roubles  (6o2c^ 
roubles,  env.  16000  francs)  depose  a  perpetuite  par  racademieien^ 
Th.  Be£dikhine  a  la  Banque  de  TEtat,  en  souvenir  de  son  eppiis^ 
Anna  Bredikhine  (nee  Bologovskoi),  il  est  institue  un  Prixr 
d'encouragement  a  la  continuation  des  travaux  de  I'academiciem. 
Th.  Bredikhine  sur  les  recherches  du  developpement  des  formei^ 
cometaires  a  un  point  de  vue  rigoureusement  mecanique. 


i 
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(2)  Le  Prix  doit  etre  irnmuablement  nomme  *'  Prix  d'Astro- 
nomie  Anna  BEiioiKHrNE,  epouse  de  racademicien." 

(3)  Le  Prix  provient  des  reveniis  bisannuels  (env.  1000  francs) 
du  capital  depose ;  il  en  sera  deduit  la  valeure  d'une  medaille 
d'argent  destinee  au  juge.  Le  prix  est  deceme  pour  les  recherehes 
sur  uno  grande  eomete.  Ces  recherehes  doivent  etre  appuy^es 
d'un  nombre  suffisant  d'observations  obtenues  de  preference  a 
Taide  de  la  photographie. 

(4)  Les  recherehes  mecaniques  du  developpement  des  formes 
d'une  pareille  eomete  doivent  etre  f aites  d'apres  le  meme  plan  et 
avec  les  memes  formules  exactes  du  mouvement  des  particules 
<5ometaires  qu'appliquait  I'acaderaicien  Th.  BbIidikhjne  dans  ses 
travaux  sur  les  cometes  (voir  les  Annales  de  I'Observatoire  de 
Moscou  1 87 5-1900  et  les  Bulletins  de  I'Academie  Imperiale  des 
Sciences  h,  partir  de  1890).  Les  transformations  et  les  change- 
ments  des  formules  introduits  dans  le  but  de  faciliter  les  calculs, 
ne  peuvent  etre  un  obstacle  a  I'obtention  du  Prix. 

(5)  Sont  soumises  a  des  recherehes  les  grandes  cometes  qui 
paraitront  a  partir  de  1902. 

(6)  La  presentation  des  travaux  au  concours  du  Prix  est  fixee 
AU  I  o  septembre  (jour  de  deces  d* Anna  Br^dikhine) — ^pour  les 
annees  impaires,  et  la  date  d'ad judication  du  Prix  est  fixee  au 
10  septembre  des  annees  paires. 

(7)  L'ouvrage  presente  peut  avoir  (i)  ou  la  forme  de  brochure 
^eparee,  imprimee  dans  une  des  langues  les  plus  connues  des 
astronomes  de  toutes  les  nations,  c'est  k  dire  dans  une  des  langues 
predomiifantes  dans  la  litterature  astronomique  ;  (2)  ou  la  forme 
d'un  extrait  de  publication  scientifique  dans  pareille  langue.  En 
pareille  langue  encore  (3)  on  peut  meme  presenter  un  manuscrit ; 
mais  le  Prix  ne  sera  decerne  qu'apres  Pimpression  de  I'ouvrage, 
«t  apres  remise  de  deux  exemplg,ires  au  secretaire  perpetuel  de 
TAcademie. 

(8)  Les  Etrangers,  tout  comma  les  Eusses,  sont  admis  au 
concours.  Dans  ce  but,  un  an  avant  le  terme  de  la  presentation 
des  travaux,  TAcademie  annonce  le  Prix  et  ses  conditions  dans  un 
des  journaux  les  plus  repandus  parmi  les  astronomes  de  toutes  les 
nations  (par  exemple  les  Astronomische  Nachrichten  etc.).  Quant 
a  la  critique  des  travaux,  FAcademie  peut  la  confier  aussi  bien  k 
des  astronomes  etrangers  reconnus  competents  qu'aux  astronomes 
russes. 

(9)  Au  cas  ou  des  prix  bisannuels,  pour  une  cause  ou  une 
autre,  n'auraient  pas  ete  decernes  aux  termes  assignes,  les  sommes 
en  seront  mises  en  reserve,  et  quand  le  nombre  de  prix  non 
adjuges  s'elevera  k  cinq  (c.  k  d.  env.  k  5000  francs),  le  total  de. 
ces  cinq  prix  mis  en  reserve,  y  compris  les  interets,  et  deduction 
faite  d'une  certaine  somme  necessaire  k  I'acquisition  d'une  medaille 
d'or  pour  le  juge,  sera  ad  juge  sous  forme  de  "  grand  Prix  "  a  un 
Trait^  suffisamment  complet  sur  tous  les  travaux  de  I'aeademicien 
Th.  BRi:DiKHiNE  relatifs  du  developpement  des  former  cometaires, 
idnsi  que  sur  des  ouvrages  deja  primes  conformement  aux  regies 
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prececlentes.  Un  pareil  traite  doit  coutenir  la  comparaison  de  tous 
les  resultats  numeriques  ainsi  que  toutes  les  generalisations  et 
explications  possibles  dans  Tetat  des  sciences  physiques  a  Tepoque 
correspondante. 

(lo)  Le  "grand  Prix"  sera  de  meme  nomme '•  Prix  d'Astro- 
nomie  Anna  Bk^dikhine,  epouse  de  racademicien."  Les  condi- 
tions de  langue  et  de  nationalite  des  auteurs  sont  les  memes  que 
pour  les  prix  ordinaires,  ou,  autrement  dit,  decern^s  bisannuelle- 
ment. 

(ii)  En  cas  de  formations  subsequentes  de  pareils  grands  Prix, 
FAcademie  peut,  si  elle  le  trouve  opportun  par  suite  d'une  accumula- 
tion suflBsante  de  materiaux,  annoncer  chaque  fois  un  concours 
dans  le  but  de  completer  et  de  corriger  le  Traite  mentionne, 
d'apres  les  travaux  primes  ulterieurement.  Dans  le  cas  contraire> 
I'Academie  peu'ou  augmenter  pour  un  certain  nombre  d'annees  la 
somme  des  petits  prix,  ou,  par  concours,  decerner  les  grands  prix 
a  des  travaux  sur  differents  problemes  interessants  de  I'Astronomie 
Cometaire  en  general,  ou  sur  la  theorie  des  courants  meteoriques. 
Dans  tous  ces  cas,  le  Prix  garde  son  nom  et  conserve  les  condi- 
tions susmeotionnees  en  ce  qui  concerne  et  la  langue  et  la  nation- 
alite des  auteurs. 

(12)  Apres  la  formation  d'un  capital  de  cinq  petita  prix  non 
decerues,  I'Academie  porte,  com  me  il  a  ete  dit,  a  la  ccranaissance 
generale  des  astronomes  Touverture  du  concours  du  10  septembre, 
en  posant  pour  condition  que  les  travaux  sur  le  sujet  impose 
soient  presentes  dans  le  delai  de  deux  ans,  le  10  septembre,  et  que 
Tadjudication  du  Prix  soit  annonceele  10  septembre  de  Tannee  qui 
suivra  la  presentation. 

(13)  Sur  chaque  edition  couronnee  du  grand  Prix  il  doit  etre 
imprime  qu'elle  est  honoree  du  "  Prix  Anna  Bb^dikhine,  epouse 
de  racademicien." 

Remarque.  La  premiere  presentation  des  ouvrages  pour  le 
Prix  aura  lieu  en  1903,  et  il  sera  decerne  pour  la  premiere  fois  en 
1904. 


Markings  in  the  North-temperate  Region  of  Jupiter. 

In  a  paper  published  in  the  Monthly  Notices  M>A,S,  for  1898 
December  (vol.  lix.  pp.  76-9),  I  referred  to  a  possibly  recurrent  dis- 
turbance, taking  place  at  intervals  of  about  ten  years,  in  the  north- 
temperate  belt  of  Jupiter,  and  pointed  out  that  a  repetition  of  the 
event  might  be  looked  for  in  190T.  The  particular  disturbance 
alluded  to  consists  in  the  outbreak  of  a  number  of  dark  spots 
with  motions  of  great  velocity,  and  exhibiting  rotation-periods 
even  shorter  than  those  afforded  by  the  equatorial  markings. 

1  made  frequent  observations  of  Jupiter  in  1901,  with  a  view 
to  redetect  the  special  objects  described,  but  failed  in  distinguishing 
them.     The  north-temperate  region  of  the  planet  appeared  in  a 
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greatly  disturbed  condition,  it  is  true,  and  the  duple  belt  lying 
there  was  strongly  knotted  with  dark  spots.  But  definition  was 
usually  so  bad  (the  planet's  S.  Dec.  being  2^\^)  that  the  details 
were  confused,  and  difficulties  arose  in  following  the  spots  from 
night  to  night  and  identifying  them  satisfactorily.  On  September 
15?  25,  October  19,  and  several  other  evenings,  however,  the 
seeing  was  pretty  good,  and  transits  were  secured  of  the  principal 
markings  in  this  region.  A  comparison  of  these  soon  proved 
tthat  the  objects  were  travelling  at  rates  not  differing  materially 
from  that  of  the  Eed  Spot,  and  that,  therefore,  they  could  not 
represent  a  return  of  the  particular  objects  looked  for.  Several 
-of  the  spots  were  traced  until  October  31,  and  it  was  found  on 
sorting  out  the  observations,  that  the  mean  period  of  rotation  of 
rsix  of  the  more  conspicuous  markings  was 

9^55^5o»-2. 

This  practically  coincides  with  the  mean  of  two  spots  seen  at 
^Bristol  in  1898,  between  30°  and  40°  N.  lat.  {Monthly  Notices^ 
Iviii.  p.  484),  which  gave 

9'  55"  5o''^5» 
and  with  another  marking  observed  here  in  1899  {Monthly  Notices, 
lix.  p.  572),  for  which  the  period  was 

9^55"53'-5. 
In  1899  there  was  another  spot  in  approximately  the  same 
latitude,  which  moved  with  much  greater  celerity,  for  while  on 
February  2  it  followed  the  Eed  Spot  by  30  minutes  (  =  i8°X  it 
preceded  that  object  at  the  end  of  July  by  56  minutes  (  =  34°), 
and  its  mean  period  was 

9*^  55""  29--8, 

60  that  its  rate  was  consistent  with  that  generally  shown  by  the 
markings  situated  in  the  N.  tropical  current  of  Jupiter. 

For  comparison  I  subjoin  a  few  other  recent  determinations 
of  the  rotation  periods  of  spots  in  the  N.  temperate  region  : — 


Year. 

Object. 

TAt. 

Botation. 

Observer. 

0 

b    m     8 

1896. 

Dark  spot  

+26 

9  56    0-4 

G.  W.  Hough. 

1897. 

>»          

+25 

9  55  597 

»» 

1898. 

>>         

+24 

9  55  520 

>f 

»> 

Dark  streak   ... 

+  33 

9  55  507 

T.  E.  E.  PhilHps. 

>> 

>> 

>} 

9  55  52*0 

>f 

1899. 

Dark  streaks... 

+25 

9  56    6*4* 

P.  B.  Molesworth. 

ty 

j> 

+  39 

9  56  17*5  t 

)> 

»> 

Dark  spot 

r  +24  to 
.  +33 

}9  55  542' 

T.  E.  R  Phillips. 

»» 

>»       

>» 

9  55  54*9 

U 

» 

White  spot    ... 

>> 

9  56     1*5 

>» 

I  901. 

Dark  spot 

+40 

9  55  56*0 

J.  Comas  S0I&. 

*   Mean  of  6  spots.* 
VOL.  XXY. 


t  Mean  of  5  spots. 
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In  1880  Prof.  Hough  found  a  mean  period  of  9^  55™  35**i  for 
three  spots  in  Lat.  +34°  to  +37°.  Possibly  the  motion  of  this 
current  has  slackened  during  the  last  20  years,  like  that  of  the 
rotation  period  of  objects  near  the  equator,  which  in  1881  was 
9*'  50"^  7%  while  in  1901  it  was  9^  50*"  29^ 

The  mean  of  20  of  the  more  nearly  conformable  periods  fur- 
nished by  N.  temp,  spots  is 

9''  55"  53'-8, 

and  this  rate  probably  represents  fche  principal  drift  in  the  region 
named,  but  it  must  be  admitted  that  the  latitudes  of  many  of  the 
markings  observed  were  not  accurately  determined.  It  seems 
desirable  that  more  attention  should  be  given  in  future  years  to 
fixing  the  exact  positions  both  of  the  belts  and  spots,  for  different 
velocities  are  characteristic  of  different  parallels,  though  the 
rate  is  liable  to  certain  variations.  In  Jupiter's  south-temperate 
region  there  are  two  well-defined  currents  with  periods  of 
9^  55™  6*  and  9*'  55"'  19*  respectively,  and  these  appear  to  have 
remained  invariable  during  a  long  series  of  years.  The  Red  Spot 
is  situated  in  the  latter  stream,  though  not  running  level  with 
other  objects  in  it,  for  its  present  rate  of  9^  55""  41*  causes  it  to 
lose  22  seconds  in  one  rotation,  or  53  seconds  in  a  terrestrial 
day. 

But  in  the  north-temperate  region  of  the  planet  a  different 
state  of  things  apparently  prevails.  "  Here,"  as  Mr.  A.  Stanley 
Williams  has  stated,  "in  close  juxtaposition  have  been  found  both 
the  quickest  and  the  slowest  of  the  great  Jovian  atmospheric  cur- 
rents.'* While  in  t88o  the  motion  of  spots  in  a  belt  in  N.  lat.  25° 
indicated  a  period  of  9*"  48"*  only,  the  same  region  and  that  some- 
what further  north  have  in  -recent  years  shown  markings  with  a 
rate  of  9*"  55™  53^*8.  On  the  whole  there  seems  little  doubt 
that  the  north-temperate  dusky  belts  and  light  zones  form  the 
seat  of  greater  activity  and  variation  than  the  south-temperate 
region. 

With  regard  to  the  rapidly  moving  spots  which  diversified  the 
north-temperate  belt  in  1880  and  1891,  their  non-appearance  in 
1901  does  not  finally  negative  the  idea  of  their  periodical  re- 
currence. They  should  be  closely  looked  for  during  the  present 
year,  for,  in  the  event  of  their  return,  they  will  well  repay  study 
in  combination  with  other  features  in  the  same  region.  The 
conditions  are  now  more  favourable  than  at  the  last  oppo- 
sition, for  the  altitude  of  the  planet  is  5  degrees  higher,  and 
this  should  effect  a  great  improvement  in  the  character  of  the 
definition. 

Bishopston,  Bristol,       '  W.  F.  DbiTNING. 

1902,  April  22. 
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CORRESPONDENCE. 

To  the  Editors  of  *  Tlie  Ohsei^atory,' 

Ancient  Eclipses. 

Gentlemen, — 

Mr.  Lynn  mistakes  the  import  of  my  letter  on  the  above 
subject.  I  did  not  express  a  doubt  as  to  whether  there  was  a 
war  between  the  Medes  and  the  Lydians  and  also  a  war  between  the 
Medes  and  the  Persians,  nor  did  I  suggest  that  both  wars  had 
been  carried  on  simultaneously.  What  I  doubted  was  whether 
both  wars  had  been  put  an  end  to  by  the  incident  of  a  total 
eclipse  of  the  Sun,  by  which  the  Medes  were  terrified.  If  the 
incident  only  occurred  once,  either  Herodotus  or  Xenophon  has 
made  a  mistake  as  to  the  occasion  on  which  it  occurred.  Neither 
eclipse  (if  there  were  two)  is,  I  apprehend,  of  the  slightest  value 
as  regards  checking  or  improving  our  lunar  tables.  What  is  the 
earliest  eclipse  that  can  be  used  for  the  purpose  ? 

There  is  one  eclipse,  however,  to  which  I  wish  to  call  attention, 
that  recorded  by  the  Roman  historian  Ammianus  Marcellinus, 
which  Mr.  Johnson  sets  down  for  Aug.  28,  a.d.  360.  This  date 
is  probably  correct.  It  is  hardly  possible  to  doubt  that  the  year 
at  least  is  so.  It  was  seen  by  the  Roman  army  engaged  in  war 
against  the  Persians.  The  historian  was  with  the  army  and  gives 
a  somewhat  lengthy  and  detailed  account  of  a  partial  eclipse  of  the 
Sun.  Without  directly  stating  that  he  was  an  eye-witness,  it  is 
hardly  possible  to  doubt  that  he  was  so.  But  Mr.  Johnson  states 
that  this  eclipse  was  visible  only  to  the  east  of  the  Persian  Gulf, 
whereas  the  Roman  army  was  to  the  west  of  it  all  through  the 
campaign.  This  fact  seems  to  me  to  prove  that  the  tables  used 
in  the  computation  were  inaccurate.  The  eclipse  was  visible 
to  the  west  of  the  Persian  Gulf,  because  Ammianus  and  his 
companions  saw  it  there.  I  remaih,  truly  yours, 

W.  H.  S.  MoNCK. 

Rays  of  Light  from  Sun, 

GeNTIiBMEN, — 

Gen.  Tennant's  letter  in  the  Observatory  for  this  month 
recalls  to  me  that  I  observed  one  or  two  brushes  of  light  pro- 
ceeding from  the  crescent  on  22  December,  1870,  when  nearly 
five-sixths  of  the  solar  disc  were  obscured.  My  place  of  observa- 
tion was  near  Exeter,  where  the  magnitude  of  the  eclipse  was 
given  in  Erancis  Moore's  Almanack  as  9  digits  54'.  The  im- 
pression given  at  the  time  was  that  the  cause  was  a  slight 
bedewing  of  the  object-glass ;  but  such  was  not  the  case.  jgThe 
cause  could  scarcely  have  been  the  reflection  of  sunlight  on  icv 
particles  in  the  air,  though  the  thermometer  stood  at  25°  in  the 
shade  at  the  time,  as,  in  this  case,  they  would  probably  have  been 
more  widely  noticed. 
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This  may  be  the  place  to  mention  some  other  rays  of  light 
spoken  of  in  a  note  on  p.  477  of  Dick's  'Practical  Astronomer.' 
He  says  that  M.  Serres,  Sub-Prefect  of  Embrun,  on  the  occasion 
of  the  well-known  eclipse  of  7  September,  1820,  saw  a  large  group 
of  individuals  gazing  upwards,  and  on  questioning  an  intelligent 
artist  among  them,  was  told,  "  We  are  looking  at  the  stars  which 
are  detaching  themselves  from  the  Sun."  He  saw  an  appearance 
like  fire  projected  from  the  upper  hemisphere  of  the  Sun.  This 
gradually  ceased  as  the  eclipse  wore  off.  One  of  the  crowd 
remarked  that  "  the  Sun  projected  most  stars  at  the  time  when  it 
was  palest."  [Qw^^,  Was  this  a  meteorological  phenomenon,  or 
some  daylight  meteoric  display?]  Seeds  in  the  air  would  scarcely 
be  sufficient  explanation. 

Melplash  Vicarage,  Bridport.  Faithfully  yours, 

1902,  April  7.  S.  J.  Johnson. 

Alleged  Eclipse  at  the  Death  of  Queen  Anne. 

Gentlbmen, — 

I  have  recently  met  with  an  instance  of  how  an  occurrence  is 
sometimes '  invented  to  account  for  a  misimderstood  expression, 
which  may  perhaps  amuse  some  of  your  readers.  In  a  letter  from 
Swift  to  Pope,  which  is  given  in  Sir  Walter  Scott's  Works  of  Swift 
(2nd  edition,  vol.  xvi.  p.  228),  and  is  dated  Dublin,  June  28, 17 15, 
the  Dean  writes  : — 

"  Upon  the  whole  you  may  truly  attribute  my  silence  to  the 
eclipse,  but  it  was  that  eclipse  which  happened  on  the  first  of 
August."  On  this  a  note  by  Bowles  is  quoted :  "There  was  a  great 
eclipse  at  this  time.  He  alludes  to  the  death  of  Queen  Anne  on 
the  ist  of  August."  And  Mr.  Sichel,  in  his  recent  work  '  Boling- 
broke  and  his  Times,'  improves  upon  this  by  stating  (p.  497),  after 
mentioning  the  QuqjBn's  death,  "  It  was  the  day,  as  the  super- 
stitious noted,  of  an  eclipse  of  the  sun." 

'As  a  matter  of  fact  the  Moon  was  new  two  days  before,  on  July 
30  (O.S.),  1 7 14,  and  there  was  no  eclipse  even  partially  visible  in 
Europe  that  year.  Swift  therefore  was  using  the  expression  eclipse 
in  a  metaphorical  sense  for  the  fact  of  the  death  of  the  Queen ;  but 
the  first  clause  of  the  sentence  probably  alludes  to  the  real  total 
eclipse  of  the  Sun  which  occurred  on  April  22  (O.S.)  in  the 
following  year.  And  so  it  is  taken  by  Mr.  Elwin  in  a  note  on  the 
same  letter  given  in  his  edition  (vol.  vii.  p.  10)  of  the  '  Works  of 
Pope.'  The  metaphorical  sense  of  the  word  "eclipse"  in  the 
second  clause  reminds  me  of  an  anecdote  of  the  late  Prof.  Pritchard, 
lold  me  by  Main  when  Eadcliffe  Observer.  The  former  had  an 
illness  soon  after  removing  to  Oxford  as  Savilian  Professor,  and 
en  Main  going  to  see  him,  his  first  remark  was  :  "  Oh,  here's  an 
eelipsel" 

Yours  faithfully, 

Blackheath,  1902,  Apr.  2.  W.  T.  Lynn. 
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Comet  referred  to  by  Milton. 
Gentlemen, — 

The  owner  of  the  Oxford  Note-Book  asks,  in  your  April 
number,  for  suggestions  respecting  a  well-known  passage  in  the 
second  book  of  ^  Paradise  Lost,'  as  to  whether  this  refers  to  the 
appearance  of  an  actual  comet,  and  if  so,  which.  Now  Gibbon,  in 
a  note  at  the  end  of  his  forty-third  chapter,  threw  out  the  very 
probable  conjecture  that  it  refers  to  the  comet  of  1664.  It  is 
true  that  before  that  time  Milton  had  become  totally  blind,  so  that 
he  could  never  have  seen  the  comet ;  but  he  must  have  heard  its 
appearance  discussed.  It  is  also  true  that  the  great  Miltonian 
authority.  Prof.  Masson,  thinks  that  the  first  two  books  of 
'Paradise  Lost'  were  composed  before  the  Eestoration,  i.  e,  before 
1660  ;  but  it  is  quite  possible  that  alterations  and  additions  may 
have  been  made  in  these  before  the  poem  (which  was  not  pubhshed 
until  1667)  was  completed  in  1665.  The  latter  date  was  the 
year  following  the  appearance  of  the  comet  in  1664,  the  year 
of  the  declaration  of  war  with  Holland  and  of  the  first  outbreak 
of  the  terrible  plague  which  carried  off  so  many  thousands  in 
London  in  1665,  a  coincidence  which  may  well  have  suggested  the 
lines : — 

From  his  horrid  hair 
Shakes  pestilence  and  war. 

As  to  its  being  said  of  the  comet,  in  the  preceding  lines, 

That  fires  the  length  of  Ophiiichus  huge 
In  th'  arctic  sky, 

surely  this  only  shows  that  the  poet's  knowledge  of  the  con- 
stellations was  rather  "  mixed,"  for  no  part  of  Ophiuchus  can 
be  justly  so  described,  and,  indeed,  its  larger  part  is  in  the 
southern  hemisphere.  Nor  does  Prof.  Masson's  note  on  the  passage 
help  the  reader  in  this  respect,  calling  Ophiuchus  **  a  large 
constellation  in  the  northern  heavens." 

There  had  been  no  other  conspicuous  comet  since  161 8,  when 
Milton  was  only  ten  years  old.  "We  are  told  that  many  thought 
that  comet  portended  the  death  of  Queen  Anne  (commonly  called 
Anne  of  Denmark,  consort  of  James 'L),  though  the  comet  ceased 
to  be  visible  in  December,  and  the  Queen  did  not  die  till  the 
following  March  (1619).  Arthur  Wilson  seems  to  have  prided 
himself  on  his  superior  discernment  in  considering  that  what  the 
comet  did  portend  was  the  war  then  breaking  out  in  G-erraany, 
which  in  after  times  was  called  the  Thirty-years*  "War.  That  it 
did  indicate  some  "  horrid  event  here  below  "  he  had  no  doubt 
whatever;  the  skill  of  astrologers  was  to  be  evidenced  in  pointing 
out  ivhich,  Milton  cut  the  knot  in  his  own  time  by  suggesting 
that  both  the  pestilence  and  the  war  were  due  to  the  comet ;  and 
it  seems  to  me  very  probable  that  G-ibbon  is  right  in  thinking  that 
he  refers  to  the  comet  of  1664.  Tours  faithfully, 

Biackheath,  1902,  April  4.  W.  T.  Lyi^N. 
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The  Flash-spectrum. 

Gentlemen, — 

In  the  discussion  on  Mr.  Mitchell's  paper  on  the  Flash- 
spectrum,  read  at  the  Eoyal  Astronomical  Society  on  March  1 4th 
and  reported  in  your  April  number,  Mr.  Fowler  mentions  a  method 
adopted  by  me  of  "  attempting  to  reconcile  the  two  sets  of  lines 
(t.  e,  those  of  the  flash  and  Fraunhofer  spectra)  by  a  process  of 
averaging  their  intensities."  This  he  regards  as  objectionable  on 
the  ground  that  it  suppresses  some  lines  of  abnormal  intensity  in 
the  flash-spectrum  to  which  he  attaches  a  special  significance,  these 
lines  "  in  the  case  of  such  an  element  as  iron  being  almost  invari- 
ably lines  which  are  brighter  in  the  spark  than  in  the  arc  spectrum." 

In  my  eclipse  spectra  of  1898  there  are  85  lines  in  the  region 
more  refrangible  than  h  which  have  been  ascribed  to  iron ;  of  these 
II  may  reasonably  be  considered  to  be  abnormally  bright,  and 
nearly  an  equal  number  abnormally  faint,  when  compared  with 
their  corresponding  absorption-lines.  The  lines  of  normal  inten- 
sity, that  is  those  which  are  in  agreement  with  the  dark  lines, 
amount  to  73  per  cent,  of  the  whole  number.  In  the  case  of  the 
element  titanium,  80  per  cent,  of  the  lines  are  of  normal  intensity. 

It  is  not  therefore  a  question  of  "  attempting  to  reconcile  "  the 
bright-line  and  dark-line  spectra,  which  are  practically  alike  for 
each  element,  and  the  differences  are  largely  accounted  for  when 
we  take  into  consideration  the  lines  whicli  have  a  double  or 
multiple  origin.  For  instance,  when  an  iron  line  falls  within  a 
few  tenths  of  a  unit  of  a  line  of  an  element  relatively  strong  in 
the  flash  by  reason  of  its  wide  diffusion,  such  as  Sc,  Ti,  Cr,  &c., 
then  the  bright  line  will  be  unduly  strong  in  relation  to  the 
dark  line*  Of  the  eleven  abnormally  strong  iron  lines  mentioned, 
six  can  almost  certainly  be  accounted  for  in  this  way. 

Now  as  to  the  supposed  relation  between  the  abnormal  flash- 
spectrum  lines  and  the  lines  which  are  stronger  in  the  spark  than  the 
arc.  Only  two  of  the  eleven  abnormal  iron  lines  of  my  spectra  fall 
within  the  limits  of  the  table  published  by  Sir  Norman  Lockyer  * 
of  the  enhanced  hues  of  iron,  but  neither  of  these  are  enhanced 
lines.  H  owever,  a  fair  comparison  cannot  be  made  with  my  spectra 
of  1898,  because  they  do  not  give  good  values  of  wave-length  or 
intensity  in  the  visible  region  of  the  spectrum,  where  the  spark- 
lines  have  been  more  particularly  studied.  But  the  more  recent 
photographs  obtained  in  1900  give  reliable  values  for  this  region, 
and  the  results  of  these,  which  are  in  very  good  agreement  with 
Sir  Norman  Lockyer's  determinations  from  his  Indian  spectra  and 
with  Professor  Frost's  results,  cannot  be  said  to  bear  out  Mr. 
Fowler's  statements,  from  which  one  would  infer  that  the  region 
of  the  flash  is  not  the  seat  of  the  Fraunhofer  absorption  lines. 

Comparing  the  iron  lines  with  the  table  of  enhanced  lines,  I  find 
21  out  of  35  are  present  in  the  flash;  but  of  these  14  are  of  normal 

*  P.  R.  S.  vol.  Ixv. 
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intensity,  leaving  7  only  which  are  unduly  strong  in  the  flash. 
Of  these,  the  most  striking  examples  are  the  lines  at  4584,  4924, 
and  5018,  to  which  may  be  added  the  ex  corona  line  at  5317,  which 
is  outside  the  limit  of  my  spectra. 

On  the  other  hand,  there  are  at  least  four  abnormal  flash-lines 
(omitting  those  which  seem  accounted  for  by  other  elements 
interfering)  which  are  not  enhanced  lines.  Taking  the  iron 
spectrum  as  a  whole,  the  intensities  agree  in  the  main  with  the 
dark-line  intensities,  and,  according  to  my  more  recent  results,  some 
of  the  exceptional  lines  coincide  with  a  few  of  the  enhanced  spark- 
lines.  Tours  faithfully, 

Kenley,  Surrey,  J.  EVEBSHED. 

1902,  April  15. 

Gentlemen, — 

During  the  discussion  of  my  paper  on  the  "  Flash-spectrum, 
Sumatra  Eclipse,  1901,"  at  the  March  meeting  of  the  R.  A.  S., 
Mr-  Eowler  remarked,  *'  a  discussion  of  the  flash-spectrum  which 
"tSikes  no  account  of  the  enhanced  lines  cannot  be  regarded  as 
:fiiial,  and  I  think  that  if  Mr.  Mitchell  had  considered  these  Hnes 
lie  would  have  modified  the  conclusion  at  which  he  has  arrived." 
I  agree  with  Mr.  Fowler  in  the  first  part  of  his  statement ;  but  if 
1ihe  paper  read  at  the  meeting  had  been  a  complete  account  of  my 
investigations  of  the  flash,  instead  of  a  mere  abstract,  he  would 
have   seen   that  I  looked  carefully  into  the  question   of    the 
"  enhanced  '*  lines,  as  I  am  aware  that  Sir  Norman  Lockyer  has 
laid  great  stress  on  the  fact  that  these  lines  are  found  with  re- 
markable frequency  in  the  flash-spectrum.     By  reference  to  my 
paper  in  the  Astrophysical  Journal  for  March,  it  will  be  seen  that 
I  too  have  found  a  great  number  of  "  enhanced  "  lines,  corre- 
sponding to  flash- lines,  for  titanium,  as  many  as  30  out  of  53  lines 
of  Lockyer's  list  given  in  Proc.  R.  S.  Ixv.  p.  452  (1900) ;  but  I  also 
found  that  "  every  one  of  these  thirty  lines,  without  exception, 
appears  as  a  strong  line  in  the   solar  spectnmi '' ;  and  the  co- 
incidences between  "enhanced"  and  flash  lines  prove  nothing 
definite,  for  if  the  cause  of  the  flash  is  found  in  the  extent  of  the 
vapours — as  I  take  it — where  there  are  strong  Fraunhofer  lines 
we  expect  strong  reversals   in  the  flash.     A  consideration   of 
the  remainder  of   the  53   "  enhanced "   lines   of  titanium,  and 
also  those  of  iron,  vanadiimi,  and  manganese,  has  led  me  to  the 
conclusion  that  *'  there  is  no  close  connection  between  enhanced 
lines  and  the  bright  lines  of  the  chromosphere  seen  in  the  flash." 

I  therefore  consider  the  difference  between  the  vapours  that 
cause  the  flash  and  those  that  cause  the  Fraunhofer  spectrum  is  one 
only  of  heights  to  which  these  vapours  extend.  A  low-lying  dense 
layer  of  great  atomic  weight  might  give  strong  absorption-lines,  but 
as  the  Moon  passes  over  it  so  quickly,  the  emission-lines  in  the 
photograph  may  be  very  weak ;  while,  on  the  other  hand,  a  layer  of 
small  atomic  weight  which  extends  to  great  distances  may  be  very 
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feeble  in  intensity  and  cause  almost  no  absorption,  but  in  vi^^ 
of  the  long  exposure  given,  as  the  Moon  gradually  passes  o^?^«r 
this  layer,  the  flash-lines  in  the  photograph  may  be  very  stro^aaf 
indeed. 

It  seems  to  me  simpler  to  explain  the  flash  in  this  way  than,  to- 
suppose  it  is  due  to  the  higher  temperature  reached  as  we  go  a^s^^ay 
from  the  surface  of  the  Sun,  which  we  must  assume  if  we  acc^^pfc 
Sir  Norman  Lockyer's  explanation. 

Columbia  University,  New  York,  ^^ry  truly  yours, 

1902,  April  17.  S.  A.  Mitchell.  • 
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30-INCH  Kefbactob  AT  PouLKOVA,  BY  Hebmanit  Stbuvb. — Tkiese 
measures,   extending  over  the   period    1 885-1 895,  are  collected 
and  published  as  vol.  xii.,  series  ii.,  of  the  Poulkova  PublicatioiiLS.r 
The  volume  contains  measures  of  470  2  pairs,  190  02  pairs,  200 
Burnham  stars,  and  about  30  miscellaneous  systems,  making  aboixt 
900  in  all.     Double-star  observers  and  others  have  been  lookixxg 
forward  to  the  publication  of  these  measures  with  some  anxie't>y 
and  natural  impatience.     We   have  been  curious  to  know   t^^^ 
capabilities  of  the  30-inch,  and  these  results  have  seemed  ratb^' 
long  on  the  road.     Now  we  have  them  there  can  be  no  doubt 
they  form  a  valuable  acquisition  to  our  double-star  measures, 
especially  those  of  the  2  pairs,  the  greater  number  of  which  w^ 
much  needed.     And  yet  we  are  keenly  disappointed.     They  caao-  ^^ 
be  representative  work  of  the  30-inch.     The  pairs  measured  »-  ^*^ 
out  ot  all  proportion  to  the  aperture,  and  indeed  would  fit  ill  it*-     * 
working  list  for  a  refractor  half  the  size.    Here  is  an  analysis  : 

Under  o '-5.  o"-5toi':.  i"t02".  i^tos". 

2      28  43  83  109 

02 38  47  39  20 

/3      10  37  42  40 

Sum     ..      76  127  164  169 

These  do  not  include  second  companions,  the  closer  pair  00^ 
being  taken.     No  doubt  sentiment  is  very  much  responsible 
the  kStruve  pairs,  but  this  fails  to  account  for  the  Burnham  sta 
Indeed,  when  the  close  pairs  are  examined  there  is  a  feeling  t 
great  difficulty  was  experienced  in  measuring  anything  under  o 
and  yet  there  are  good  measures  of  a  few  stars,  such  as  : — S 
dist.  o"*34  ;  2  1639,  ^ist.  o"-2  ;  1728,  dist.  o"*2  ;  2412  ;  ^  Equal 
and  €  Hydrae. 

Por  the  present,  then,  we  prefer  to  consider  these  meas 
nou-representative  and  accord  them  welcome  on  their  merits 
observations  of  pairs  much  wanted. 


a 

.^8 
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Stratonoff'sChaets*. — The  second  volume  of  the  Publications 
of  tiie  Observatory  of  Taschkent  forms  a  contribution  to  the 
study  of  the  structure  of  the  Sidereal  Universe,  which  seems 
scarcely  to  have  received  the  recognition  which  its  high  value 
merits.  Tlie  problt^m  with  which  it  deals  is  the  vastest  in  the 
whole  range  of  physical  science,  and  the  ditticulties  to  be  over- 
come in  attempting  its  solution  are  all  but  insuperable.  Never- 
theless there  has  been  a  silent  but  steady  progress  made  during 
recent  years,  and  the  special  merit  of  M.  W.  8tratonoff's  work  is 
that  it  places  before  our  eyes,  in  an  impressive  and  readily 
intelligible  form,  the  results  of  some  of  the  most  recent  enquiries. 

The  material  for  the  determination  of  stellar  distribution 
handled  by  M.  Stratonoff  in  the  present  work  is  supplied  by  the 
Bonn  Durchmusterung.  This  covers  the  heavens  from  the  North 
Pole  down  to  20°  of  South  Declination.  For  the  remainder  of  the 
sky  the  Cape  Photographic  Durchmusterung  is  now  available,  but 
its  discussion  will  necessarily  take  much  time  and  M.  StratonofE 
has  therefore  preferred  to  pubhsh  the  results  which  he  has  already 
obtained  rather  than  hold  them  back  for  the  considerable  interval 
which  must  elapse  before  the  work  for  the  southern  heavens  is  as 
complete  as  that  for  the  northern. 

For  the  question  of  the  distribution  of  different  types  of  stellar 
spectra,  the  *'  Draper  Catalogue "  is  the  authority.  This  also 
confines  the  enquiry  to  the  heavens  north  of  20°  South  Declina- 
tion. The  materials  for  the  enquiry  as  to  the  distribution  of 
nebulosities  and  star-clusters  extends  over  the  entire  heavens,  but 
are  much  fuller  and  more  complete  for  the  northern  than  for  the 
southern  hemisphere. 

The  method  adopted  for  the  calculation  of  the  results  graphically 
expressed  in  M.  StratonofPs  charts  is  essentially  the  same  as  that 
employed  by  Prof.  Schiaparelli  in  his  investigation  into  the 
distribution  of  the  lucid  stars,  published  in  No.  xxxiv.  of 
the  Publications  of  the  Royal  Observatory  of  Brera  in  Milan. 
The  entire  sky  is  divided  into  ^6  zones,  each  5^  wide,  by  parallels 
of  declination.  These  are  again  subdivided  by  meridians  of  right 
ascension,  so  that  each  hemisphere  contains  900  areas.  The 
right-ascension  lines  between  -^50°  and  —50°  are  taken  20™ 
apart;  nearer  the  pole,  a  wider  interval  is  employed.  Next, 
for  each  area,  the  number  of  objects  per  square  degree  is  com- 
puted;  the  number  10  being  taken  to  express  the  mean  density 
for  the  northern  hemisphere.  Further,  to  eliminate  mere  acci- 
dental effects,  the  "  reduced  density  "  has  been  taken  ;  that  is  to 
say,  the  density  for  each  area  has  been  obtained  by  taking  the 
mean  of  the  density  of  that  area  and  of  all  the  areas  immediately 
surrounding  it,  usually  eight  in  number.  Then  in  the  charts,  a 
light  wash  of  colour  is  spread  over  all  areas  with  densities  10  to 

*  Publications  de  rObservatoire  Astronumique  et  Physique  de  Tachkent : 
No.  2.  Etudes  sur  la  Structure  de  rUnirers,  par  W.  Stratonoff,  Astro- 
physicien  de  TObservatoire  de  Tachkent.  Premiire  partie.  Texte  et  Atlas. 
1900. 
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15,  a  deeper  wash  for  densities  15  to  20,  and  so  on;  the  deepest 
colour  being  reserved  for  all  densities  over  30.  The  contour-lines 
marking  the  outlines  of  the  regions  of  greater  or  less  condensation 
are  thus  brought  out  in  striking  effect. 

Lastly,  since  all  these  enquiries  as  to  sidereal  structure  turn  on 
the  form  and  significance  of  the  Gralaxy — unrolled  as  it  is,  night 
after  night,  a  constant  challenge  to  astronomers  to  attempt  to 
extract  its  secret — the  Galactic  pole  and  equator  are  laid  down  on 
the  charts,  and  every  tenth  degree  of  Galactic  latitude.  The 
position  of  any  particular  condensation  with  reference  to  the 
main  structure  of  the  Milky  Way  is  therefore  seen  at  once.  The 
coordinates  adopted  for  the  north  pole  of  the  Galaxy  are  those 
used  by  M.  Seeliger,  following  the  determination  by  Houzeau, 
viz# : — 

a=i2**  49"^- 1     a=  +  27°  30'  (i88o-o). 

The  charts  thus  formed  are  twenty- three  in  number ;  the  first 
nine  showing  the  distribution  of  the  stars  of  Bonn  Durch- 
musterung.  Chart  i  deals  with  the  stars  down  to  mag.  6*o  (B.D.) 
and  corresponds  therefore  very  nearly  wdth  the  chart  of  the 
northern  hemisphere  as  given  in  Planisphere  i  of  Schiaparelli's 
work  referred  to  above.  The  feature  which  at  once  catches 
attention  is  the  distinct  manner  in  which  the  axis  of  greatest 
condensation  deviates  from  that  of  the  Milky  Way ;  crossing 
it  about  R.A.  o*^;  and  trending  northwards  towards  18*",  and 
southwards  towards  6^.  Nor  is  the  difference  from  galactic 
condensation  seen  only  in  the  position  of  the  axis.  The  details  of 
distribution  are  unlike  those  of  the  Milky  Way ;  indeed  an  area 
of  concentration  above  the  average  is  found  close  to  the  galactic 
north  pole. 

It  is  impossible  in  a  brief  notice  like  the  present  to  refer  at 
length  to  the  characteristics  displayed  by  the  eight  charts  which 
next  follow.  Of  these  Charts  2  to  8  show  the  arrangement 
of  the  stars  taken  in  successive  classes  of  half  a  magnitude  each — 
class  2  including  the  stars  of  B.D.  magnitude  6*1  to  6*5,  class  3 
of  magnitude  6*6  to  7*0,  and  so  on ;  whilst  Chart  9  exhibits  the 
distribution  of  all  the  stars  of  mag.  9*0  and  brighter.  Taking 
the  charts  in  their  order,  it  is  noteworthy  that  the  fainter  the 
class  of  stars  treated,  the  more  nearly  does  its  general  distribution 
approach  to  that  of  the  Milky  Way.  Yet  the  line  of  maximum 
never  coincides  with  the  galactic  equator.  In  classes  i  and  2  it  is 
inclined  to  it  at  an  angle  of  about  20° ;  in  classes  3  and  4  it 
crosses  the  galactic  equator  in  Cygnus  and  Auriga,  and  bends 
southward  in  Cassiopeia,  curving  strongly  northwards  in  Gemini. 
This  last-named  deviation  is  not  shown  in  class  5,  mags.  7*6 
to  8*o;  and  for  fainter  stars  the  maximal  line  after  meeting 
the  galactic  equator  in  Auriga  curves  southward,  in  the  direction 
of  Sagittarius.  For  no  class  therefore  does  it  quite  coincide  with 
the  axis  of  the  galaxy,  nor  does  it  resemble  any  great  circle 
whatsoever  of  the  sphere. 
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Perhaps  the  most  interesting  circumstance  which  comes  out 
from  the  detailed  examination  of  this  series  ot'  charts  is  the 
change  in  several  respects  which  becomes  apparent  between  the 
lucid  stars  on  the  one  hand,  and  the  verv  faintest  stars  included 
in  the  Bonn  Durchmusterung  on  the  other.  Besides  the  devia- 
tion of  the  maximal  line  from  the  galactic  equator,  so  strikingly 
seen  in  classes  i  and  2,  the  galactic  pole  is  far  from  being  the 
region  of  least  density ;  such  regions  are  everywhere  near  the 
celestial  equator.  But  when  the  classes  7  and  8  are  reached, 
these  relations  no  longer  hold  good;  whilst  class  6,  mag.  8*i 
to  8*5,  appears  to  hold  the  place  of  boundary  between  the  two 
series  of  classes. 

The  distribution  of  the  stars  of  the  B.D.  fails  to  correspond  to 
the  configuration  of  the  Milky  Way  in  three  further  particulars. 
The  well-known  fissure  in  the  latter  extending  from  Cygnus  to 
Sagittarius  is  not  shown,  the  broader  and  narrower  parts  of  the 
MUky  Way  do  not  coincide  generally  with  similar  regions  on 
the  charts,  nor  do  its  brightest  parts  agree  with  their  richest 
regions. 

.  These  are  but  some  of  the  chief  points  which  are  placed  in 
evidence  by  the  first  series  of  M.  Stratonoffs  charts.  Charts 
10  and  II  deal  with  another  and  if  possible  an  even  more 
interesting  question — the  distribution  of  the  two  first  types  of 
stellar  spectra.  Unfortunately  the  material  as  yet  available  is 
insufficient  for  satisfactory  treatment,  and  it  is  further  doubtful 
whether  the  method  which  M.  Stratonoff  has  employed  is  quite 
the  best  for  the  handling  of  the  facts  within  our  reach.  The  chief 
features  that  the  two  charts  show  are  the  strong  condensation  of 
first  type  stars  in  Cassiopeia  and  Perseus,  and  of  second  type  in 
Hercules  and  Cancer. 

The  twelve  remaining  charts  deal  with  nebulae  and  star-clusters, 
and  here  both  hemispheres  are  shown.  The  nebulae  are  first 
shown  in  general,  and  then  the  faint  nebulae,  the  bright,  the 
small,  and  the  extended  are  each  shown  in  separate  charts. 
Pinally  the  star-clusters  are  represented.  The  chief  fact  which 
these  later  charts  reveal  is  the  one,  now  long  recognized  but  of  the 
first  importance,  that  the  nebulae  in  general,  and  in  each  of  the 
four  classes  above  named,  avoid  the  Galaxy  and  cluster  towards  its 
poles ;  whilst  the  irregular  star-clustei*s — the  globular  clusters 
being  excluded — have  the  most  striking  affinity  for  it.  The 
inference  is  clear  that  the  Galaxy,  the  irregular  clusters,  and  the 
nebulae  form  but  parts,  complemental  parts,  of  one  and  the  same 
system,  and  that,  broadly  speaking,  the  heavens,  as  we  behold 
them,  form  but  a  single  structure. 

It  is  not  possible  within  the  compass  of  a  few  paragraphs  to 
indicate  the  full  instructiveness  of  the  figures  and  charts  which 
M.  Stratonoff  has  placed  at  the  disposal  of  astronomers ;  the 
writer's  purpose  will  have  been  fulfilled  if  the  foregoing  lines  lead 
to  their  attentire  study  by  all  of  those  to  whom  the  great  problem 
on  which  they  bear  appeals.  E.  W.  M. 
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NOTES. 

Comet  Notes. — A  new  comet  (1902  a)  was  discovered  by 
Brooks  at  Geneva,  U.S.A.,  on  Apnl  15.  It  is  described  as  of 
magnitude  8*5,  circular,  3'  in  diameter,  with  a  central  condensation 
and  a  tail  less  than  ^^  in  length. 

The  following  observations  have  been  received  : — 

G.M.T.  R.A.  N.  Dec.  Place, 

d   h   in         .     h   m     s  o       i 

1902  Apr,  15  21  53  23     8     8  27  25  Geneva  ( I ). 

16  13  15  23  15  4i'i  26     6  35  Konigsberg  (2). 

14  17*8  23  16  i2'8  26     I  21  Copenhagen  (3). 

14  466  23  16  276  25  58  59  Bamberg  (4). 

23  52*2  23  21     77  25  12  26  Lick  (5). 

The  daily  motion  deduced  from  (i),  (2)  is  +11""  47%  S.  2°  2'-4, 
while  that  from  the  mean  of  (2),  (3),  (4),  combined  with  (5)  is 
+  12'"  i9«-2,  S.  2°  2'-6. 

Elements  have  been  computed  by  Drs.  Kreutz  and  Stromgren 
as  follows : — 

T 1902  May  7-16  Berlin  M.T. 

w 228°  23' 

S 52     15 

1    66    30 

log  2     9*6544 

Ephemeris  for  Berlin  midnight. 
B.A.  S.  Dec.  '■  B. A.  S.  Dec. 

hms  Oil  hms  01 

May    5  ....   2  24  53         7571  May  17 3  ^^  45         7  37 

9  ....    2  46  25         9     7  I  21 3  27.  59         6     4 

.13 3315         8  47  I  25 3  37  37         419 

The  brightness  on  May  5  is  equal  to  that  at  discovery,  on 
May  25  it  has  sunk  to  ^.  The  comet  will  only  be  visible  in  the 
southern  hemisphere  in  May.  A.  C.  D.  C. 

MiNOB  Planet  Notes. — A  new  planet  HW,  of  magnitude  12*5, 
was.  photographed  by  Wolf  at  Heidelberg  on  March  6  on  a  plate 
of  the  region  of  Nova  Aurigse. 

A  planet  announced  as  HV  proved  not  to  be  new,  but  identical 
with (72)  Feronia.  The  planet  US,  announced  last  month,  proves 
to  be  identical  with  (359). 

Prof.  Wolf  pays  much  attention  to  the  recovery  of  missing 
planets  by  photography  as  well  as  the  discovery  of  new  ones. 
Among  others  (296)  Phaetusa,  (393)  Lampetia  have  been  recently 
detected,  also  the  very  interesting  planet  (279)  Thule,  which  was 
only  of  the  14th  magnitude.  On  the  other  hand,  (44)  Nysa, 
(257)  Silesia,  (331),  Etheridgea,  (450)  Brigitta,  (468)  were  sought 
for  without  success. 

Planet  472,  discovered  last  year,  has  been  named  Eoma. 

A.  C.  D.  C. 
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We  are  indebted  to  M.  Bigourdan,  of  the  Paris  Observatory,  for 
the  following  notice  of  M.  Comu  : — 

M.  CoENU  (Marib  Alfeed),  Member  of  the  Institute  of 
Prance,  of  the  Bureau  of  Longitude,  Professon  at  the  Ecole 
Polytecbnique,  Foreign  Member  of  the  Royal  Society,  Associate 
of  the  Eoyal  Astronomical  Society,  &c.,  <&c.,  succumbed  to  a  short 
illness,  which  at  first  gave  no  indication  of  a  serious  nature. 

A  few  days  after  Easter  he  set  out  from  Paris,  in  good  health, 
to  spend  a  short  time  near  Orleans,  where  he  had  made  a  large 
number  of  well-known  observations,  and  where  death  overtook 
Jbiim  on  April  12,  in  his  full  vigour  and  talent. 

Born  at  Chateauneuf  (Loiret)  on  March  6,  1841,  M.  Cornu 
entered  the  Ecole  Polytecbnique  in  i860,  and  two  years  later 
left  it  as  Eleve  lugenieur  des  Mines.  From  this  time  he  was 
•devoted  to  science,  and  commenced  that  numerous  series  of 
memoirs,  remarkable  for  their  clearness,  for  their  classical  per- 
fection, and  of  which  a  mere  list  will  be  one  of  the  best  homages 
we  can  pay  to  his  memory. 

Amongst  these  works  we  recount  only  those  relating  to  astro- 
nomy, for  which  science  M.  Comu  had  a  marked  predilection. 

His  determination  of  the  velocity  of  light,  made  definitely  in  1874, 
:between  the  Observatory  of  Paris  and  the  Tower  of  Monthery, 
^ave  more  exact  results  than  previous  determinations,  as  shown 
since  by  the  results  of  Michelson  and  Newcomb.  About  the 
same  time  (1873)  he  applied,  in  conjunction  with  M.  Bailie, 
the  method  of  Cavendish  to  determine  the  mean  density  of  the 
Earth,  and  arrived  at  a  value  (5*53)  the  precision  of  which  is 
remarkable. 

On  the  occasion  of  the  Transit  of  Venus  1874,  he  reverted  to 
an  idea  of  Sir  J.  Herschel's  of  overcoming  the  achromatism  of 
the  object-glass  by  varying  the  distances  between  the  lenses; 
applying  this  method  to  the  large  object-glass  of  the  Paris 
Observatory,  he  obtained  some  fine  photographs  of  the  Moon  at 
A  time  when  it  was  extremely  difficult— the  marvellous  rapidity 
oi  the  present  plates  being  then  unknown.  Later  M.  Cornu 
naturally  became  one  of  the  most  active  members  of  the  several 
^congresses  which  laid  down  the  lines  on  which  the  photographic 
^hart  of  the  sky  was  to  be  executed. 

The  work  of  M.  Comu  on  the  spectroscopes  was  not  less 
marked,  his  determinations  of  wave-lengths  furnishimg  a  remark- 
able verification  of  Balmer's  formula. 

He  studied  successively  the  ultra-violet  and  infra-red  portions 
4)f  the  spectrum ;  and  he  thought  out  a  method  to  distinguish 
the  telluric  rays  from  the  purely  solar  rays,  a  method  remarkably 
elegant,  founded  on  the  Doppler-Fizeau  principle. 

He  also  devoted  time  to  photometry,  and  in  this  connection  he 
su^ested  the  observation  of  a  semi-eclipse  of  Jupiter's  satellites 
in  place  of  the  doubtful  observation  of  complete  disappearance, 
^ot  being  satisfied  with  the  air-bubble  level  as  sufficiently  delicate 
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where  the  utmost  precision  was  required,  Jie  invented  an  ap- 
paratus capable  of  replacing  this  level  in  certain  cases;  he  also 
studied  the  Variation  of  Latitude,  and  introduced  a  zenith-nadir 
instrument  fully  appreciated  by  the  International  Geodetic 
Association. 

To  a  theoretical  knowledge  the  must  profound  M.  Cornu  added 
a  remarkable  dexterity  of  manipulation ;  many  of  his  researches 
were  conducted  with  instruments  made  under  his  supervision, 
in  his  laboratory,  or  by  his  own  hands;  and  he  has  added 
improvements  to  micrometers,  spectroscopes,  photometers,  polari- 
scopes,  &c.  Horology  had  attractions  for  him,  and  he  devoted 
much  time  to  the  synchonizing  of  clocks,  and  so  late  as  1900 
had  studied  the  effect  of  terrestrial  magnetism  on  the  rate  of  a 
chronometer. 

We  must  not  forget  to  mention  his  scientific  notices,  models 
of  their  kind,  by  which  he  contrived  to  place  his  countrymen 
in  possession  of  the  results  of  the  best  workers  in  science. 
Many  of  the^e  will  be  found  in  the  Annuaire  des  Bureau  des 
Longitudes. 

The  importance  of  his  labours  were  fully  appreciated ;  in  1878 
he  received  the  Lacaze  prize  of  the  Academy  of  Sciences,  and  the 
.Eumford  prize  of  the  Eoyal  Society ;  in  1878  also  he  was 
nominated  a  member  of  the  Academy  of  Science,  over  which 
body  he  later  presided  ;  in  1886  he  was  appointed  to  the  Bureau 
des  Longitudes.  Successively  he  became  Foreign  Member  of  the 
E/oyal  Society  of  London  and  an  Associate  of  the  Royal  Astro- 
nomical Society. 

Science  and  his  country  have  by  his  death  suffered  an  irreparable 
loss,  which  will  also  be  felt  in  England,  where  he  had  numerous 
friends.  But  our  thoughts  carry  us  above  all  to  the  desolation 
his  departure  has  caused  in  his  immediate  circle.  Still,  Madame 
Cornu  has  some  consolation  in  the  knowledge  that  she  has  the 
sympathy  of  all  who  knew  him. 


The  Variation  of  Latitude. — A  suggestion  of  a  new  compli- 
cation in  the  determination  of  the  motion  of  the  terrestrial  pole 
is  made  by  Mr.  H.  Kimura  (Ast.  Journ.  No.  517).  Taking  the 
figures  from  Prof.  Albrecht/s  report  of  the  observations  made  at  the 
various  stations  for  the  direct  determination  of  the  variation  of 
latitude,  he  finds  that  smaller  residuals  are  obtained  if  he  introduces 
a  term  constant  for  all  the  stations  but  varying  with  the  time.  In 
effect,  the  suggestion  is  that  the  plumb-hne  at  all  these  ten  stations 
has  an  annual  oscillatory  movement  north  and  south,  the  amplitude 
being  nearly  o''*03. 

A  New  Solae  Theory. — The  following  abstract  of  a  paper  by 
Dr.  J.  Halm,  of  the  Eoyal  Observatory,  Edinburgh,  is  taken  from 
the  B.  A.  A.  Journal : — 

Previous  theories  to  account  for  the  periodic  changes  have  taken 
no  account  of  the  absorbing  envelope  surrounding  the  photosphere. 
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If  the  loss  of  energy  by  radiation  exceed  the  production  due  to 

shrinkage,  the  temperature  must  fall.     The  level  of  the  layer  of 

maximum  radiation,  i,  e,,  of  the  photosphere,  must  shift  towards  the 

centre,  and  consequently  the  photosphere  becomes  protect/cd  by  a 

greater  thickness  of  absorbing  and  reflecting  matter.     After  a  time 

the   increasing  reflection  may  overheat  the  photosphere,  but  the 

overheated  material  may  be  retained  at  the  level  of  the  photosphere 

Idj   convection    currents,  until  the  upward  tendency  becomes  so 

istroug  as  to  produce  an  eruption  by  which  thermal  equiUbrium  is 

"fcemporarily   restored,   after  which  the    cycle  is  repeated.      The 

athematical  expression  of  the  theory  gives    an  equation  from 

hich  a  curve  of  sun-spots  may  be  computed  agreeing  very  closely 

"x^ith    the  results  of  observation,  while  a  "  great  period  "  of  solar 

;phenomena  is  accounted  for*  by  changes  in  the  intensity  of  the 

<3onvection  currents,  the    equation    showing  that  when  the  spot 

^development  is  powerful  the  rise  from  minimum  to  maximum  will 

'Yzii  accelerated.     A  remarkable  conclusion  from  the  theory  is  that 

"t:imes  of  maximum  spottedness  correspond  to  times  of  minimum 

:x:adiation,  which  would  seem  to  be  supported  by  the  more  important 

:»:ecent  researches.     (Nat.,  Feb.  13.) 


In  No.  3783  of  the  Astronomische  Nachrichten,  Herr  F.  Kriiger 
^ives  the  colours  of  328  stars    which  he  has  examined  in  the 
zones  20°  to  40°  North  Declination.    The  magnitudes  vary  between 
1*5  and  8*5.     The  following  is  abridged  from  his  conclusions : — 

Spectral  Types. 

Colour.        No.  of  Stars.        ^ * *^ 

I.  11.        II.  or  III.        III.        IV. 

W 8  2  5  ..  I 

G.W 31  3         21  I  6 

W.G 149  I         72  4  72 

G- no  ••37  2  71 

E.G 24  ..4  ..  19           I 

G.Hr 5  ••         ••  ••  I           4 


•  . 


•   • 


.    • 


We  are  glad  to  find  that  the  Eev.  E.  Espin  is  devoting  time 
to  double-star  work.  In  the  Astronomische  Nachrichten  he 
publishes  a  list  of  72  new  pairs  found,  in  1901.  Thirty-five  of 
these  are  .under  5''*o. 

The  same  number  contains  109  new  pairs  discovered  by 
Prof.  Aitken  at  Lick.  This  list  brings  his  total  number  of 
discoveries  up  to  312,  the  great  majority  being  close  and  difficult 
pairs. 

Mr.  Espin's  measures  of  the  group  2  484  show  that  there  is 
very  little,  if  any,  motion  inter  se.  The  meridian  observations  of 
the  two  principal  stars,  Lalande  7430-7433  are  unusually  dis- 
cordanty  and  although  we  may  suspect  a  proper  motion,  it  is  by  no 
means  certain.     Meridian  observations  ought  to  be  secured. 


208  Notes.  [No.  318. 

A  GBNBBOUS  friend  of  Prof.  E.  C.  Pickering,  who  desires  to 
remain  anonymous,  has  just  put  the  sum  of  $20,000  at  his  disposal 
for  the  benefit  of  Harvard  College  Observatory.  This  munificence 
will  at  once  relieve  a  most  pressing  need  of  the  Observatory.  It 
is  proposed  to  use  a  portion  of  the  fund  in  erecting  a  wing  which 
will  provide  an  adequate  storehouse  for  the  increasing  collection 
of  astronomical  photographs.  The  remainder  of  the  sum  will  be 
spent  from  time  to  titoe  in  studying  new  objects  of  interest  on  fhe 
photogra})hs. 

The  first  part  of  the  determination  of  the  difference  of  longitude 
Paris—  Greenwich  is  nearly  completed,  ten  out  of  the  twelve  nights' 
observations  necessary  for  the  programme  in  the  spring  having 
been  already  obtained  by  the  English  observers.  Mr.  Dyson  ijs. 
now  at  Paris  and  Mr.  Hollis  at  (Greenwich.  Unfortunately  one 
of  the  French  observers,  M.  Eenan,  has  been  taken  seriously  ill 
and  has  been  replaced  by  M.  Lancelin. 

The  "  Eesults  of  Rain,  River,  and  Evaporation  Observations 
made  in  New  South  Wales  in  1 899,"  which  we  have  received 
from  Mr.  H.  C.  Russell,  the  Government  Astronomer,  are  of  the 
usual  exhaustive  character.  The  material  is  gathered  from  1742 
•stations  and  indicates  that  1899  was  an  exceptionally  dry  year. 

The  Annuaire  Meteorologique  received  from  the  Royal  Belgian 
Observatory  at  Uccle  is  as  interesting  as  ever.  M.  Lancaster 
discusses  the  temperature,  rainfall,  and  wind  pressure  at  Brussels 
from  1833-1900.  M.  Vanderlinden  gives  a  general  idea  of  the 
problems  connected  with  the  upper  atmosphere. 

ly  recognition  of  the  fact  that  Prof.  E.  C.  Pickering  has  com- 
pleted 25  years'  of  service  as  Director  of  the  Harvard  College 
Observatory,  the  Staff  of  the  Observatory  have  presented  him 
with  a  silver  cup. 

The  death  is  announced  of  Prof.  C.  A.  Bacon,  of  Beloit  College, 
Wisconsin,  and  Director  of  the  Smith  Observatory. 

The  next  Meeting  of  the  Royal  Astronomical  Society  will  be 
•on  Friday,  May  9 ;  of  the  British  Astronomical  Association  on 
Wednesday,  May  28. 


From  an  Oxford  Note-Book. 

The  event  of  the  last  month  for  Oxford  has  of  course  been  the 
publication  of  Cecil  Rhodes's  will.  The  University  was  in 
Vacation  at  the  time  and  is  only  now  reassembling,  so  that 
comments  on  that  wonderful  document  have  been  few  and  scattered. 
But  there  can  be  no  doubt  that  it  means  a  great  deal  to  Oxford. 
To  take  the  simple  fact  that  it  ensures,  independently  of  existing 
factors,  the  presence  in  Oxford  of  200  new  students  (and  perhaps, 
-with  their  friends  and  acquaintances  who  may  be  attracted  along 
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with  them,  of  500),  the  endowment  is  almost  in  itself  a  guarantee 

of  the  permanent  prosperity  of  Oxford  as  a  University :  a  matter 

on  which  some  who  have  noted  the  rapid  rise  of  other  Universities 

have,  not  been  altogether  free  from  anxiety.     The  endowment  is  of 

course  indirect :  of  direct  endowment  the  University  receives  not 

one  farthing.    Benefactors  are  almost  unanimous  in  avoiding  that 

one  species  of   benefaction  which  is  most  effective,  viz.  giving 

xnoney  to  be  expended  on  pressing  needs.     Oriel  College  has  been 

liappy  in  this  respect,  but  the  Colleges  in  Oxford  and  Cambridge 

^and  London)  are  corporations   practically  independent,  of   the 

TTniversity — a  fact  which  is  seldom  comprehended  by  those  not 

d'amiliar  with  these  Universities.     The  difference  is  a  vital  and 

anost  unfortunate  one  for  the  University,  which  remains  poor  in 

the  presence  of  wealth.    We  have  to  fight  for  every  penny  ex- 

'pended  on  scientific  equipment ;  while  the  Colleges  show  to  the 

I)ublic  all  the  signs  of  wealth.    New  College,  for  instance  (the 

CJoUege  to  which  I  belong),  has  been  in  the  last  few  years  spending 

sibout  £10,000  on  renewing  the  pinnacles  to  its  chapel ;  Magdalen 

KjoMege  recently  received  a  present  of  X5000  on  condition  that  it 

"was  •*  not  to  be  spent  on  any  purpose  connected  with  education," 

mnd  decided  to  make  a  new  roof  to  their  dining-hall  with  it ;  and 

:xiow  Mr.  Ehodes  has  contributed  £100,000  towards  the  maintenance 

of  the  Fellows  of   Oriel  College  in  "dignity  and  comfort,"  and 

simultaneously  expressed  merely  a  pious  wish  that  Oxford  may 

develop  a  good  medical  school.    It  did  not  apparently  occur  to 

Kim  that  the  organization  of  such  a  school  costs  money.     This 

eounds,  I  am  afraid,  like  an  ordinary  grumble,  but  such  is  far  from 

sny  intention.    I  regard  the  Will  with  admiration,  and  believe  the 

1>equests  made  may  indirectly  do  more  for  the  advancement  of 

learning  than  a  direct  endowment ;  but  it  is  inevitable  that  we  in 

Oxford  should  feel  the  full  force  of  the  considerations  above 

indicated. 


One  of  the  daily  papers  printed  an  amusing  story  a  propos  of 
IMr.  Ehodes's  estimate  of  the  financial  abilities  of  the  Fellows  of 
Oriel : — 

Although  Mr.  Bhodes  thought  that  in  financial  matters  the  "clous"  of 
Oxford  GoUeges  were  mere  children,  some  of  ibem  display  an  ingenuity  la 
"bookkeeping  capable  of  making  an  ordinary  millionaire  envious,  as  will  be  seen 
:l^rom  the  experience  of  a  correspondent  who  forwards  the  particulars.  He  used 
to  be  a  member  of  a^comparatiyeiy  poor  college,  whose  authorities  determined, 
^n  order  to  make  both  ends  meet,  to  collect  an  "establishment"  charee  from 
Its  alumni,  which  was  calculated  at  -so  much  per  cent,  on  their  "battels." 
ZDuring  the  whole  of  one  term  this  gentleman  was  "  down,"  and  at  the  end  he 
«luly  recei-c^ed  a  bill  in  the  usual  form,  which  read  something  like  this :  Tuition, 
jEo  oa.  od, ;  buttery  (provisions,  &c.),  £o  os.  orf. ;  fees,  £0  os.  od. ;  and  various 
<>ther  items  were  enumerated  in  regular  order,  all  marked  with  the  three  noughts. 
^hen,  at  the  end  was.  the  entry,  "  To  interest  on  the  abo^e  (establishment 
«barge)i  £12."  Our  correspondent  thinks  that  the  "children"  who  inyented 
interest  on  this  scale  are  endowed  with  a  financial  genius  borderivg  on  the 
•ublime. 

VOL,  XXX.  S 
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Ik  etriking  contrast  with  the  methods  of  Mr.  Bhodes's  Will  are 
the  Carnegie  endowments  for  research.  The  proper  spending  of 
these  will  he  a  matter  of  considerahle  anxiety  and  difficulty :  no 
doubt  many  schemes  are  already  afloat.  I  wonder  whether  it  would 
be  possible, under  the  terms  of  the  trust,  to  use  a  portion  of  the  funds 
for  producing  scientific  treatises  of  a  more  or  less  popular  kind  ? 
Not  the  purely  popular  book  which  sells  well  and  can  take  care  of 
itself :  but  a  scientific  account  of  the  state  of  some  line  of  research, 
written  by  an  authority,  for  the  information  of  those  working  at 
allied  subjects  who  cannot  find  time  to  digest  the  original  memoirs. 
A  sort  of  glorified  text-book,  if  you  like :  collecting  together  the 
scattered  threads  of  a  subject.  Such  books  would  be  worth  any 
number  of  "International  Catalogues  of  Scientific  Literature." 
They  appear  occasionally  even  now,  in  spite  of  the  fact  that  they 
do  not  pay.  "Why  should  they  not  be  subsidized?  even  hand- 
somely ?    There  are  many  worse  ways  of  endowing  research. 


The  appearance  of  the  Nautical  Almanac  for  1905  reminds  us 
of  the  important  solar  eclipse  of  August  30  in  that  year,  which 
has  a  maximum  duration  of  3"*  44".  One  end  of  the  line  is  in 
Labrador  and  the  other  in  Egypt ;  and  there  is  a  difference  of 
about  2^  hours  between  the  times  of  totality  at  these  places,  so 
that  we  shall  have  an  excellent  opportunity  for  detecting  possible 
changes  in  the  corona  if  the  ends  of  the  line  are  properly  occupied. 
It  will  be  hot  in  Egypt  no  doubt,  but  (Igatlier)  not  unbearably  hot : 
for  Labrador  August  should  be  a  pleasant  month.  No  doubt  most 
observers  will  go  to  Spain.  One  remark  suggests  itself  :  this  is 
the  only  serious  eclipse  in  a  rather  long  interval  of  ten  years,  and 
may  be  accorded  therefore  full  attention.  "Would  it  not  be  a  step 
in  advance  to  organize  preliminary  expeditions,  a  year  or  so  before- 
hand, to  the  selected  stations,  in  order  to  set  up  the  apparatus  with 
due  regard  to  all  the  conditions  ? 


Thbbb  is  sometimes  a  virtue  in  repetition ;  and  I  will  repeat  the 
expression  of  gratitude  formerly  offered  to  the  editors  of  the 
Astrophysical  Journal  for  the  promptitude  with  which  they  have 
again  published  Mr.  Bitchey's  beautiful  drawings  of  the  nebulosity 
round  Nova  Fersei.  The  March  number  contains  5  of  these 
diagrams,  showing  the  changes  from  1901  September  20  to  1902 
February  8.  We  are  promised  shortly  •*  measures  and  a  discussion 
of  the  entire  series  of  negatives,  including  those  of  March  and 
April  (after  which  time  this  object  will  be  inaccessible  for  photo- 
graphing for  several  months)  " :  but  the  provident  will  secure  a 
copy  of  this  number  of  the  Journal  in  any  case.  The  changes  are 
beautifully  shown  :  apparent  changes  Mr.  Bitchey  is  careful  to  call 
them,  reserving  his  opinion  whether  or  not  there  is  actual  motion, 
of  matter.     But  he  aads  this  significant  sentence : — 
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The  rapid  fading  of  parts  of  the  principal  ring,  and  the  sudden  brightening 
and  rapid  outward  movement  of  parts  of  the  outer  ring,  .  .  .,  are  phenomena 
which  strongly  support  the  theory  suggested  by  Kapteyn  and  others,  that  the 
apparent  motion  is  due  to  changes  of  illumination  of  a  stationary  nebula. 

We  are  very  sorry  to  learn  that  Mr.  Eitchey  has  been  ill,  and 
hope  that  when  the  news  reaches  us  the  actual  catastrophe,  like 
that  in  Nova  Persei,  is  a  thing  of  the  past. 


Thb  following  answer  from  a  candidate  under  stress  of  exami- 
nation may  serve  as  a  warning  to  some  lecturers : — 

The  distance  stars  are  away  from  us  is  inconceiyable.  The  mere  figuren  in 
miles  does  not  convey  any  meaning  to  ue.  To  get  any  iden  we  have  to  take 
simple  illustrations,  which  illustrations  do  no  good  except  fill  us  with  awe. 

The  futility  of  the  whole  campaign  announced  in  the  last  words 
reminds  me  of  an  essay  on  beer  which  was  produced  by  a  small 
friend  of  mine  many  years  ago.  An  elaborate  description  was 
given  of  the  making : — "First  you  get  hops,  and  then  you  get  malt, 
and  then  you  mix  them,"  and  so  on,  following  closely  the  lesson 
obviously  learnt,  and  leading  up  to  the  following  conclusion: — 
*'  And  so  the  beer  is  made ;  and  it  is  bad  for  you  if  you  drink  it." 
1  wish  I  could  remember  more  of  the  essay :  it  seemed  such  a  lot 
of  trouble  to  take  only  in  the  end  to  be  "  bad  for  you  if  you  drink 
it";  and  similarly  the  former  essayist  assures  us  that  after  a 
lecturer  has  gone  through  the  toil  of  preparing  simple  illustrations 
of  the  distances  of  the  stars  they  "  do  no  good  except  fill  us  with 
awe."  I  must  remember  this  in  future  lectures.  About  the  beer, 
I'm  afraid  1  don't  share  the  essayist's  opinions. 


The  mention  of  lecturing  reminds  me  of  the  following  cutting 
from  Punch  of  March  9,  1895,  which  is  not  of  any  great  merit,  and 
has  been  lying  in  the  drawer  for  a  suitable  occasion  which  does  not 
seem  to  present  itself.  It  must  go  in  as  a  mere  miscellaneous 
item,  apropos  of  nothing. 

Ibish  Astbokomy. 

Sir  Bobert  Ball,  recently  delivering  a  lecture  (by  request)  under  the  above 
title,  admitted  that  he  did  not  quite  know  what  it  meant,  as  he  did  not  suppose 
Irish  astronomy  was  different  from  that  of  other  nations.  Isn't  it  be  jabers  ? 
Judging  by  parity  of  reasoning,  we  can  imagine  that  Irish  astronomy  may  be 
as  8ui  generis  as  are  Irish  politics.  It  is  probably  unusually  nebulous,  and 
characterised  by  the  revolution  of  suns  round  their  satellites,  and  the  prevalence 
of  excentric  comets  and  shooting  stars.  Had  Addison  had  it  in  his  mind,  he 
would  probably  have  written  his  celebrated  hymn  somewhat  as  follows :  — 

The  spaycious  firmament  on  hoigh, 
And  all  the  ^een  Hibernian  skoy, 
And  wrangling  hiyens  a  foighting  frame, 
The  reign  of  obaos  do  procUim. 


>*^ 
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Wkat  tkosgh  Hie  "stars"  do  slioine— and  squall. 
And  on  each  other's  orbitd  fall ! 
What  thougli  no  order,  stable,  sound, 
Amidst  those  jarring  sphajres  be  found ! 
Onraison  there  doth  loud  rejoice, 
At  hearing  echoed  her  own  yoioe ; 
For  irer  shouting  as  thej  shoine, 
Our  hiyen  's  a  Donnybrook  di?oine. 


Akoth£:b  item  which  has  been  in  hand  for  some  time  is  the 
following,  sent  bj  a  correspondent.  The  reason  of  the  delay  is 
that  in  sending  it  the  author  was  not  very  sure  of  himself  ;  much  ' 
might  be  said  on  the  other  side,  he  thought,  and  perhaps  I  could 
embody  it  in  a  more  impartial  statement.  But  it  seems  to  me 
after  all  better  as  it  stands,  rememberiug  the  author  s  admission. 
The  incident  about  Gauss  is  to  be  found  in  a  letter,  No.  1263  of 
the  Gauss-Schumacher  correspondence  ;  and  this  is  the  paragraph 
exact  as  sent : — "  We  see  much  about  *  Laplace's  Nebular  Hypo- 
thesis* in  the  speculations  of  popular  writers  on  astronomy. 
They  have  heard  of  both  hypotheses  mentioned  in  the  title,  and 
proceed  like  the  wTiter  wlio  crammed  on  China  and  Metaphysics 
from  the  encyclopaedias,  and  combined  the  information  in  an  essay 
on  Chinese  Metaphysics.  It  is  not  certain  that  Laplace  himself 
would  know  what  these  winters  refer  to,  and  he  might  ask  if 
they  had  ever  read,  at  first  hand,  what  ho  said  in  his  exposition 
of  his  form  of  the  older  hypothesis,  restricting  it  to  the  evolution 
of  the  planetary  bodies  t)f  our  system  from  a  contracting  solar 
atniospliere.  At  any  rate  it  is  certain  that  Gauss,  who  knew  some- 
thing about  astronomy  and  its  history,  confessed  ignorance  as  to 
what  was  meant  by  *  Laplace's  Nebular  Hypothesis  '  when  he  met 
with  the  phrase  in  1849.  The  nearest  he  got  to  an  explanation 
was  a  reference  in  an  English  popular  work  on  astronomy,  where, 
however,  he  says  he  finds  no  information,  since  the  book  tacitly 
assumes  that  the  reader  knows  about  it.  He  says  'if  1  had 
time  to  hunt  I  would  find  the  real  source ' ;  but  he  slyly  adds, 
'  what  is  probably  meant  is  "  Laplace's  Hypothesis  "  (which,  how- 
ever, was  propounded  long  before  him),  &c.'  Very  likely  some  of 
the  writers  who  use  the  phrase  may  think  Gauss  over-punctilious 
as  to  correctness  in  ideas  and  expression,  and  that  an  attempt  on 
their  part  to  emulate  liim  in  that  regard  might  embarrass  them  in 
their  own  speculations  on  the  subject.  They  will  doubtless 
sympathize  with  the  indent  wlio  could  not  see  the  difference 
between  2  a  and  a*.  The  teacher  spent  an  hour  in  patient 
explanation  of  this  recondite  point  and  finally  exclaimed  in 
despair,  *  Well,  now  do  you  understand  the  difference  ? '  *  Yes/ 
hesitated  the  poor  boy,  *  I  think  I  see  there  is  a  difference,  but, 
Professor,  don't  you  think  it  is  an  unnecessary  refinement  ? '  " 
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MEETIXG  OF  THE  EOTAL  ASTRONOMICAL  SOCIETY. 

Friday,  1902  May  9. 

Dr.  J.  W.  L.  Glaisheb,  M.A.,  F.R.S.,  PreslJent,  in  the  Chair. 

Secretaries :  F.  W.  Dyson,  3I.A.,  F.R.8.,  and 

E.  T.  WniTTAKEE,  M.A. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr,  Whittaker,  Seventy-two  presents  have  been  received  since 
our  last  Meeting.  Among  them  are  two  which  I  might  specially 
bring  to  the  notice  of  Fellows  : — Sir  Norman  Lockyer's  Account 
of  Observations  of  the  Total  Eclipse  on  1900,  May  28,  presented 
by  the  Solar  Physics  Committee,  and  6^  enlargements  of  Astro- 
graphic  Chart  Plates,  presented  by  the  French  Ministry  of  Public 
Instruction. 

A  vote  of  thanks  was  passed  to  the  Donors. 

Mr,H,  C.Plummer  read  a  paper  "  On  the  Accuracy  of  Photographic 
Measures :  Second  Note."  He  referred  briefly  to  the  work  which 
had  been  recently  done  on  the  subject  and  the  circumstances 
which  had  led  him  to  write  a  second  paper.  The  present  note  w^as 
mainly  devoted  to  a  consideration  of  two  memoirs  recently 
published  by  M.  Loewy.  These  seemed  to  call  for  some  criticism 
both  as  to  the  material  used  as  a  basis  for  the  research  and  also  as 
to  the  general  method  employed  in  the  discussion.  As  regards 
ijhe  material,  too  much  weight  had  apparently  been  attached  to 
measures  effected  on  a  single  plate.  Such  measures  might  possess 
.an  exceptional  character,  and  could  not  be  regarded  as  a  satisfactory 
foundation  for  an  elaborate  numerical  theory.  It  also  appeared 
that  the  measurers  had  not  gained  adequate  experience  of  their 
work  and  that  their  results  had  not  been  kept  perfectly  distinct. 
In  fact  some  series  of  measures  which  should  have  been  made  by 
one  observer  were,  in  his  absence,  made  by  another,  and  thus 
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evidence  was  really  wanting  to  decide  the  question  of  the  relative- 
advantages  to  be  gained  by  changing  the  observer  and  by  simply 
changing  the  orientation  of  the  plate.  Exception  might  also  be 
taken  to  the  method  adopted  by  M.  Loewy.  His  object  had  been 
to  find  a  general  numerical  formula  which  would  give  a  superior 
limit  to  the  probable  error  of  a  co-ordinate  determined  photo- 
graphically under  any  circumstances.  It  was  easy  to  devise  a 
formula  such  as 


2  2 


r=^'--f  ::^-f  ... 


n^      n. 


by  assuming  a  number  of  sources  of  error,  and  so  to  connect  the- 
resultant  probable  error  e  with  the  component  probable  errors- 
€,,  Cg  .  .  .  And  it  was  not  difficult  to  determine  the  constants  of 
such  a  formula  by  varying  the  conditipns  of  observation.  But  in 
the  first  place,  probable  errors  could  rarely  be  determined  with 
any  great  accuracy,  and  consequently  an  inevitable  accumulation 
of  numerical  error  would  lead  to  a  fallacious  result.  In  the  second 
place,  the  formula  could  not  hold  unless  the  sources  of  error  obeyed 
certain  laws.  In  particular  it  was  necessary  to  be  assured  that 
the  sources  of  eiTor  were  really  independent,  and  in  every  case  it 
was  necessary  that  positive  and  negative  errors  should  be  equally 
likely  to  the  same  extent.  Now  in  a  former  paper,  he  (Mr.  Plummer} 
had  shown  that  the  errors  did  not  possess  the  first  property,  for 
notably  improved  results  were  obtained  by  combining  measures 
effected  in  opposite  orientations  of  the  plate,  a  fact  which  revealed 
the  existence  of  compensations  in  pairs  of  measures.  Eq  ually  he- 
now  found  in  the  measures  of  a  plate  given  by  M.  Loewy  in  a 
third  memoir  evidence  of  pronounced  personality.  This  equation, 
the  reality  of  which  was  apparently  denied  by  M.  Loewy,  was 
actually  of  such  a  magnitude  as  practically  to  control  the  sign  of 
whole  series  of  measures  in  several  cases. 

Mr.  Hiriks,  I  should  like  to  be  allowed  to  make  a  few  remarks. 
The  fundamental  question  at  issue  between  M,  Loewy  and 
Mr.  Plummer  appears  to  be  the  old  question  as  to  whether  there 
really  is  any  personality  in  making  measures  on  a  photographic 
plate  which  can  be  got  rid  of  by  reversing  the  plate.  (Blackboard.) 
When  M.  Loewy  undertook  the  discussion  of  the  kind  of  results^ 
we  should  be  likely  to  get  out  of  the  measures  of  the  Eros  plates 
he  raised  these  very  elaborate  and  considerable  formulae  upon  the 
assumption  that  there  was  no  such  compensation.  And  that  fact 
strikes  one  at  once.  Mr.  Plummer  immediately  took  up  the 
question  from  the  point  of  view  of  proving  that  there  was 
compensation,  and  got  results  from  M.  Loewy 's  figures  that  showed 
a  very  notable  effect  as  the  result  of  reversing  the  plate.  At  this 
point,  unfortunately,  I  thought  I  could  add  to  the  weight  of 
evidence  in  Mr.  Plummer's  paper,  and  I  prepared  a  small  note 
which  was  read  at  the  December  Meeting  of  the  Society,  and 
which,  I  am  sorry  to  say,  contained  a  most  glaring  fallacy.    It  has- 
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been  pointed  out  to  me  by  a  friend  at  Cambridge,  and  it  invalidates 
my  argument.  Since  then  M.  Loewy  has  been  examining  the 
matter  afresh  from  Mr.  Plummer's  point  of  view,  and  he  finds 
that  there  is  a  certain  amount  of  compensation,  but  he  will  not 
admit  anything  like  the  amount  of  compensation  that  Mr.  Plummer 
suggests.  M.  Loewy  finds  a  diminution  in  the  probable  error  of 
about  lo^/o,  and  Mr.  Piummer  finds  a  diminution,  I  think,  of 
about  40^/0.  M.  Loewy,  when  he  saw  Mr.  Plummer's  result, 
felt  sure  that  Mr.  Plummer  must  have  dropped  a  V  2  somewhere 
or  other,  and  someone  else  is  also  of  opinion  that  there  must  have 
been  this  factor  dropped  ;  for  the  curious  thing  is  that  if  you 
multiply  Mr.  Plummer's  result  by  V^  it  comes  out  to  very  nearly 
M.  Loewy 's.  I  called  Mr.  Plummer's  attention  to  this,  but  he 
has  re-examined  his  work  and  refuses  to  admit  that  there  is  any 
such  factor  dropped  out.  The  fact  remains,  however,  that  M.  Loe\^'y 
finds  there  is  a  small  compensation  on  reversal,  and  Mr.  Plummer 
says  it  is  a  large  one.  Therefore  someone  else  will  have  to  go 
through  all  the  figures  again  *. 

I  had  the  curiosity  to  re-measure  some  plates  I  took  last  summer 
in  order  to  see  whether,  after  eight  months,  one  does  make  the 
same  estimate  of  the  centre  of  the  photographic  images  as  one  did 
before.  And  the  result  of  the  re-measuring  of  those  plates  was 
that  I  came  to  the  conclusion  that  one  did  not.  When  the 
work  is  repeated  after  some  time,  one  does  set  upon  a  different 
point  as  to  the  centre  of  the  image.  That  being  so,  it  follows 
clearly  enough  that  a  reversal  of  the  plate  need  not  be  necessarily 
effective  unless  vou  have  an  instantaneous  reversal.  It  rather 
supports  M.  Loewy 's  view  that  reversal  cannot  be  accepted  as  a 
complete  solution  of  the  difficulty.  I  also  found  in  looking  over 
my  measures  that  there  was  extremely  little  evidence  of  compen- 
sation. I  am  much  more  inclined  to  think  that  M.  Loewy  is 
practically  right — that  there  is  very  little  compensation  when  you 
reverse  the  plate.  That  being  so,  the  question  of  what  the  proper 
procedure  is  becomes  a  much  more  difficult  one,  because  supposing 
there  is  no  compensation  unless  you  reverse  instantaneously — and 
reversing  instantaneously  is  possible,  but  it  is  not  a  very  nice 
thing  to  do — if  you  measure  again  in  the  ordinary  way  your 
judgment  as  to  the  centre  of  the  image  will  have  altered.  So  the 
point  comes  in,  is  it  worth  while  to  re-measure  your  plates  at  long 
intervals  ?  I  think,  obviously,  it  would  be,  supposing  your  plate 
were  perfect,  and  supposing  the  star-image  on  the  plate  corre- 
sponded exactly  with  the  position  of  the  star  in  the  sky  ;  it  would 

*  liote  added  May  17. — In  reply  to  this  suggestion  that  a  numerical  factor 
had  been  omitted,  Mr.  Plummer  has  sent  me  a  part  of  his  numerical  work 
which  makes  it  perfectly  clear  that  there  is  no  truth  in  the  idea,  and  that  the 
source  of  the  discrepancy  between  bis  results  and  those  of  M.  Loewy  must  lie 
deeper,  in  the  theory  of  the  matter.  I  am  glad  to  have  this  opportunity  of 
withdrawing  the  mention  of  a  suggestion— it  was  not  my  own — which  has, 
I  am  afraid,  caused  Mr.  Plummer  some  annoyance. — A.  R.  H. 
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be  worth  while  spending  a  lot  of  time  on  it.  I  think  the  best 
thing  to  do  would  be  to  make  a  single  setting  on  the  stars  on 
one  day,  another  setting  on  another.  It  seems  to  me  that  things 
are  rather  tending  towards  taking  a  large  number  of  images  and 
making  a  single  setting  for  each  image ;  not  reversing  the  plate 
for  each  image,  but  measuring  half  of  them  in  one  orientation  and 
half  in  the  opposite.  The  evidence  of  M.  Loewy  is — and  it  is 
strongly  confirmed  by  Prof.  Kapteyn — that  one  ought  to  spend 
very  little  time  on  any  particular  images,  but  ought  to  take  a  lot 
of  images.  One  important  point  that  M.  Loewy  brings  out, 
which  seems  to  have  been  overlooked  before,  is  that  a  series  of 
exposures  on  a  plate  should  not  run  parallel  to  the  reseau  lines, 
but  diagonally. 

Mr,  Flummer.  I  may  be  allowed  to  explain  that  there  is  no 
obstinacy  on  my  part  in  this  matter.  If  anyone  will  point  out 
precisely  where  there  is  any  doubt  with  regard  to  the  statements 
in  my  paper  I  should  be  glad  to  go  over  it,  and  should  be  happy 
to  make  any  necessary  correction,  but  the  difficulty  is  that  no  one 
has  put  his  finger  on  a  point  where  it  is  wrong. 

Prof.  Turner,  The  main  point  is  how  much  time  should  we 
spend  on  a  single  photograph.  A  natural  temptation  is  to  exhaust 
the  possibilities  of  one  plate  before  we  pass  on  to  another,  but  I 
submit  that  that  is  not  actually  the  best  method.  We  ought  to  look 
at  the  total  amount  of  material,  to  settle  how  much  time  ought  to 
be  expended  on  it,  and  distribute  this  amount  of  time  fairly  over 
the  material.  That  seems  to  me  to  be  a  more  reasonable  procedure 
than  examining  each  plate  in  an  elaborate  way.  While  I  admit 
the  great  value  of  M.  Loewy's  investigations,  I  think  that 
JMr.  Plummer  has  shown  the  weakness  of  spending  too  much  time 
on  one  plate.  Very  little  is  gained  by  repeating  measures  in  more 
than  two  orientations.  I  would  venture,  as  a  proof  of  the  danger 
of  an  excessive  programme,  to  point  to  the  very  small  amount  of 
work  which  seems  to  have  been  done  on  the  Eros  plates.  If 
more  rapid  processes  had  been  adopted  I  think  the  measures  would 
have  been  performed  by  many  observers  who  have  been  frightened 
by  the  enormous  amount  of  work  it  is  suggested  they  should  do 
on  each  single  plate. 

Mr,  Dyson  agreed  with  what  Prof.  Turner  had  said,  as  to  the 
necessity  of  the  reversal  of  the  plate.  An  additional  advantage 
was  that  blunders  were  avoided  by  repeating  the  measures.  He 
believed  that  most  observers  had  some  personality,  but  that  it 
could  be  ehminated  if  the  observer  tried  to  do  so. 

The  Astronomer  Royal.  During  the  preparation  of  the  Astro- 
graphic  Catalogue  a  good  deal  of  material  has  accumulated  bearing 
on  this  question,  which  is  conclusive  to  our  minds  in  settling  this 
question  of  personality,  and  also  the  accuracy  that  might  be 
expected  from  any  one  plate,  or  the  measurement  of  any  one  image. 
In  the  first  place,  the  personality  of  the  various  observers  has  been 
determined  by  comparison  inter  se.     There  were  five  observers 
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engaged  in  measuring,  who  had  had  sufficient  practice  to  have 
their  personality  well  determined  in  the  different  positions — right 
and  left  and  up  and  down  ;  and  the  result  of  the  discussion  was, 
so  far  as  I  remember,  that  in  nearly  every  case  personality  was 
practically  eliminated  by  reversal.     As  the  result  of  that,  the 
practice  was  adopted  of  always  having  the  plate  measured  in  two 
positions — direct  and  reversed — by  the  same  measurer.      In  the 
case  of  the  astrographic  catalogue  there  are  two  images  measured. 
The  first  with  6  minutes'  exposure  is  measured  by  one  measurer 
in  direct  and  reversed  positions  of  the  plate  at  different  times,  and 
the  other,  having  three  minutes'  exposure,  by  another ;  and  on  the* 
whole  the  results  are   very  satisfactory,  and  the  personality  of 
measurement  seemed  to  be  very  steady,  and,  as  has  been  said,  it 
is  practically  eliminated  by  reversal.     Then  there  is  the  question 
of  what  degree  of  accuracj^  can  be  got  in  the  measures  of  a  single 
photograph.     To  determine  that  we  had  a  photograph  of  one  field 
measured  by  each  of  the  five  different  measurers  in  the  two  positions, 
and  then  we  had  five  photographs  of  the  same  field  measured  in 
two  different  positions  by  one  observer.     The  conclusion  we  came 
to  was  that  there  is  a  very  large  portion  of  the  error  of  measure- 
ment   that    is    inherent  in    the   plate,   so   to   speak,   and   that 
practically  it  cannot  be  eliminated,  however  many  measures  are 
made  of    the  same  photograph.      It  can  be  reduced   by    mea- 
suring two  images,  but  there  still  seems  to  be  some  systematic 
error  in  the  plate.     There  is  just  one  other  point  I  would  like  to 
mention.      It  will  be  seen  that  I  am  in  accord  with  Mr.  Hinks  and 
Mr.  Dyson  on  the  question  of  taking  a  number  of  images  on  a  plate. 
In  the  case  of  the  Eros  plates  we  arranged  to  take  four  images  on 
each  plate,  and  also  another  image  displaced  considerably  to  give 
orientation,  and  to  give  measures  under  different  conditions  of 
the  field.     We  had  thus  five  images  on  the  plate,  and  we  took  as 
many  plates  as  we  could  get  in  the  night  with  two  instruments. 
With  reference  to  the  possibility  of  bias  from  having  the  images 
in  a  line,  which  M.  Loewy  calls  attention  to,  I  should  explain 
what  the  system  has  been  at  Greenwich.      We  have  a  square 
formed  by  the  wires  in  the  field  of  view  of  the  guiding  telescope, 
and  for  the  exposures  on  Eros  the  guiding  star  was  placed  at  each 
of  the  angles  of  the  square,  so  that  there  were  four  images  formed. 
In  using  this  square,  care  has  been  taken  that  these  images  should 
not  interfere  with  each  other  to  any  appreciable  extent,  and  I  do 
not  think  that  the  observer  is  at  all  biassed  by  the  different  images. 
Then,  as  I  said,  another  image  was  taken  by  putting  the  clock  out 
of  gear  for  a  few  minutes,  so  the  image  was  taken  at  some  distance 
from  the  centre  of  the  field. 

There  is  another  paper  to-night,  on  the  Satellite  of  Neptune 
with  measurements  of  photographs  which  Mr.  Dyson  has  under- 
taken, which  throws  some  light  on  the  limit  of  accuracy  which 
can  be  obtained  from  any  one  photograph.  It  will  be  seen  from 
it  that  nothing  can  be  gained  by  making  a  large  number  of  measures 
on  a  single  photograph. 
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Mr.  Plummer,  With  regard  to  the  question  oF  personality,  some- 
times peculiar  cases  may  arise.  We  have  had  such  cases  at  Oxford, 
and  personality  is  certainly  not  a  thing  that  will  always  disappear 
with  increased  experience,  because  there  is  one  case  on  record 
in  which  personality  was  increasing  as  the  observer  became  more 
experienced,  and  we  had  another  case  in  which  a  very  experienced 
and  skilled  observer  would  show  suddenly  a  large  personality 
without  any  warning,  and  yet  afterwards  return  to  a  normal  state 
of  things.  I  am  in  thorough  accord  with  those  who  say  it  is  not 
worth  while  to  make  too  many  measures  on  a  single  plate  ;  that  is 
precisely  the  point  which  I  have  been  trying  to  urge. 

Father  Cortie,  The  present  paper,  on  "  The  Spectrum  of  Nova 
Persei,  1901,  on  and  after  September  5th,"  is  possibly  the  final 
paper  on  the  subject  which  will  be  presented  by  Father  Sidgreaves, 
who  has  observed  the  star  from  Eebruary  28,  1901,  to  February  12, 
1902,  securing  in  all  95  photographs  of  its  spectrum  on  about 
sixty  nights.  Eemembering  that  these  photographs  werp  taken 
for  the  most  part  with  an  objective  prism  of  only  4  inches  aperture, 
in  combination  with  a  telescope  of  the  same  aperture,  we  can 
appreciate  the  brilliancy  of  the  spectrum  of  the  star,  and  also,  may 
1  add,  the  painstaking  zeal  of  Father  Sidgreaves  in  following  the 
star  for  nearly  a  year.  The  chief  points  of  the  present  paper  are 
the  remarkable  structure  of  the  two  strong  violet  bands  at  w.-l. 
3969  and  3869,  the  permanence  of  this  structure  until  the  star 
became  too  faint  for  the  Stonyhurst  instruments,  and  the  perma- 
nence in  width  of  all  the  bands  in  the  spectrum.  In  the  picture 
on  the  screen  it  will  be  noticed  that  there  are  four  well-marked 
divisions  in  the  two  bands  which  increase  in  width  and  intensity 
with  increasing  wave-length,  giving  a  series  in  each  band  of  five 
bright  lines,  the  similarity  of  structure  suggesting  similarity  of 
origin.  The  first  division  at  the  less  refrangible  head  of  the  band 
is  quite  distinct  in  these  enlarged  photographs  from  the  originals, 
and  was  only  brought  out  clearly  by  them,  although  it  was  sus- 
pected in  the  originals.  The  process  of  enlargement  was  first  to 
make  on  bromide  paper  an  enlarged  picture  of  the  original  negative, 
then  to  stop  out  any  pin-holes  or  tiaws  that  might  possibly  give 
spurious  lines  when  the  cylindrical  lens  was  employed,  to  reduce 
this  enlarged  picture  and  then  again  enlarge  by  means  of  the 
cylindrical  lens.  In  spite  of  all  precautions,  however,  there  are 
one  or  two  spurious  lines  in  Hy.  The  same  structure  which  is 
seen  in  the  two  bands  at  w.-l.  3969  and  3869  can  also  be  seen  in 
the  band  4363  in  photographs  taken  with  the  direct-vision  prism 
at  the  eye-end  of  the  1 5-inch  telescope.  In  the  same  photographs 
there  are  also  divisions  in  the  lines  at  4960  and  5007,  but  the 
scale  of  the  photos  is  too  small  to  allow  the  assertion  that  the 
same  structure  is  shown  as  in  the  lines  3969  and  3869.  It  might 
possibly  have  existed.  We  have  therefore  as  a  permanent  feature 
in  the  spectrum  of  Nova  from  September  5,  1 901,  to  February  12, 
1902,  this  structure  in  the  lines  or  bands.     But  Kitchey's  and 
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Perrine's  photographs  show  indubitably  that  the  Nova  has  become  a 
nebula.  The  ordinary  spectrum  of  a  nebula  is  one  ot*  thin  bright 
lines.  Here,  then,  we  have  the  enigma  of  a  spectrum  which  is  ^ 
nebular  as  far  as  the  positions  of  the  lines  go,  but  totally  unlike  the 
ordinary  lines  of  nebular  spectra.  This  is  no  new  feature  in  the  later 
spectrum  of  a  new  star.  It  was  observed  also  in  the  later  spectrum 
of  Nova  Aurigae  by  Sir  William  Huggins.  We  have  on  the  screen 
a  photograph  of  his  drawings  taken  from  the  Proc.  E.  S.  (vol.  Ivi. 
1^93,  p.  32),  and  in  this  picture  we  see  structure  in  the  bands  at 
4960  and  5007,  just  as  Father  Sidgreaves's  photographs  bring  out 
the  same  appearances  in  the  same  lines,  and  more  especially  in  the 
two  violet  bands  of  Nova  Persei.  The  other  noticeable  point  is  the 
width  of  the  bands,  which  has  remained  also  constant  for  the  six 
months  September  1901  to  February  1902,  and  between  20  and 
30  tenth-metres.  This  feature  also  occurs  in  the  hydrogen  lines, 
which  were  almost  as  wide  in  February  1902  as  they  were  in 
February  1901. 

Ihr,  W,  J,  S,  Lochyer,  I  should  like  to  say  that  in  the  earlier 
spectra  of  Nova  Persei  one  of  the  most  striking  appearances  was 
that  the  hues  of  hydrogen  \yere  not  seen  single.  It  was  found 
that  they  were  split  up  at  least  into  three  parts,  and  from  these 
•divisions  of  the  hydrogen  line  it  was  generally  assumed  that  it 
was  of  a  struct  ural  character,  and  that  the  displacement  from  their 
normal  positions  indicated  that  motion  was  present.  In  fact,  the 
width  of  the  line  as  a  whole  was  put  down  to  the  motion  of  the 
different  masses  of  the  hydrogen  particles.  It  is  most  interesting 
to  find  from  the  later  photographs  that  the  nebular  lines  exhibited 
a  similar  structure.  Probably,  in  the  earher  photographs  when  the 
hydrogen  was  beginning  to  wane  and  the  nebular  lines  were  getting 
brighter,  there  was  not  sufficient  density  in  the  photograph  to  deter- 
mine  this  structure  in  the  nebular  line,  but  now  that  the  hydrogen 
has  diminished  very  considerably,  and  the  nebular  lines  are  the  most 
prominent  features  of  the  photographic  spectrum,  this  structure 
has  been  observed,  and  I  think  that  this  is  a  very  important  fact, 
because  it  is  exactly  what  would  have  been  expected  from  the 
previous  behaviour  of  the  hydrogen  lines.  I  think  the  remarks  in 
the  paper  are  most  interesting,  and  those  A^ho  have  photographs 
of  the  spectrum  of  the  Nova  since  it  became  a  nebula  will  look 
to  them  and  see  it'  it  corresponds  to  what  has  been  shown  on  the 
screen  *. 

Professor  Alex.  Herschel.  I  should  like  to  ask  Father  Cortie  if 
either  of  the  pair  of  compound  ultra-violet  nebular  lines  which  have 
been  described  in  the  Nova's  spectrum  showed  any  apparent  agree- 
ment with  the  strong  fluted  ultra-violet  carbon  band  at  about  3850- 
3o,  which  seems  to  be  near  one  of  them.     Although  the  light  of  the 

*  I  may  add  that  the  photographs  of  the  Nova  secured  at  the  Solar  Physics 
Observatory,  Kensington,  have  shown  a  similar  structure,  an  account  of  which 
has  already  been  published  (Proc.  R.  Society,  vol.  69,  p,  136). — W.  J.  S.  L., 
X902,  May  17.        . 
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Nova  is  known  to  be  rich  in  ultra-violet  rays,  which  act  most 
powerfully  on  photographic  plates,  and  although  several  fluted 
carbon  bands  are  known  to  be  situated  in  that  spectrum  region,  I 
have  not  heard  of  identifications  of  any  of  them  having  been 
obtained  with  bright  bands  in  the  spectrum  of  the  Nova ;  and  I 
should  like  to  know  if  the  most  adjacent  looking  one  of  the  Nova's 
close  pair  of  ultra-violet  nebular  lines  to  the  best  known  and 
brightest  of  those  ultra-violet  carbon  bands  showed  any  sufficient 
similarity,  by  near  agreement  in  position  with  it,  to  suggest  the 
possibility  of  a  carbon  origin. 

Father  Cortie,  I  cannot  answer  Professor  Herschel's  question 
with  regard  to  the  carbon  band,  but  in  the  last  paper  by  Father 
Sidgreaves  (Monthly  Notices  B.  A.  S.,  Dec.  1901,  p,  153)  he  will 
find  a  table  which  gives  the  probable  origin  of  all  the  lines  observed. 
If  1  remember  rightly,  Father  Sidgreaves  was  at  first  inclined  to 
believe  that  one  of  these  two  violet  bands  was  due  to  cyanogen. 

Father  Cortie,    The  sun-spot  group  of  May  and  June  1901 
was  a  very  large  one  for  a  minimum  epoch  of  sun-spot  activity, 
and,  moreover,  was  the  only  sun-spot  of  any  size  that  had  been 
seen  from  the  previous  November.     The  first  table  in  the  paper 
now  presented  gives  for  each  of  the  months  November  1900  to 
June  1901  the  mean  daily  number  of  sun-spot  groups  and  the  mean 
daily  number  of  faculae  derived  from  the  Stonyhurst  drawings,  the 
gaps  in  the  drawings  being  filled  by  excellent  direct  eye-observations 
of  Mr.  Hadden,  of  Alta,  Iowa,  U.S.A.     The  quiescent  state  of  the 
Sun  is  brought  out  by  the  table,  although  at  the  same  time  it 
shows  a  gradual  progression  in  the  numbers  of  the  faculae  from 
January  to  June.     But  the  snn-spot  group  is  of  unique  interest 
on  account  of  its  having  appeared  one  day  after  the  total  solar 
eclipse,  and  in  the  same  position  as  Mr.  Perrine  and  the  Greenvrich 
observers  have  shown  as  a  very  remarkable  disturbed  area  in  the 
corona.      But  besides  the  identity  in  position,  the   Stonyhurst 
drawings  show  that  the  disturbed  area  of  the  solar  corona  of 
of  May  18,  1 901,  marked  the  time  of  the  actual  birth  of  the  spot. 
From  a  study  of  the  types  or  phases  through  which  sun-spots 
pass  in  their  life-histories  it  is  possible  to  give,  at  least  in  the 
beginning  of  their  lives,  a  very  accurate  indication  of  the  time  of 
the  spot's  birth,  even  though,  as  in  the  present  case,  it  was  bom 
on  the  invisible  side  of  the  Sun.     Before  any  knowledge  of  the 
coincidence  in  position  of  the  spot  and  coronal  disturbance  could 
have  been  attained,  it  was  stated,  in  a  note  to  the  Observatory y  that 
the  spot  had  been  first  seen  at  Stonyhurst  on  May  20,  and  that  it 
was  then  only  two  or  three  days  old.     The  next  point  discussed 
in  the  paper  presented  is  that,  though  the  spot  was  born  about 
May  18,  most  likely  actually  on  May  18,  yet  it  occurred  in  a 
region  of  the  solar  surface  which  had  been  disturbed  for  at  least  a 
whole  rotation  of  the  Sun  before  the  birth  of  the  spot.     Not  only 
was  there,  as  shown  before,  a  progressive  increase  in  the  number 
of  faculae  from  January  to  May,  but  besides  in  April  the  regions 
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north  of  the  solar  equator  were  disturbed  by  the  appearauce  of 
veiled  spots,  and  on  April  21a  bright  patch  of  facula  appeared 
on  the  E.  limb  in  the  very  position  of  the  subsequent  spot-group. 
Its  character  showed  it  to  be  new  facalse,  as  it  was  compact,  small, 
and  bright.  Most  likely,  too,  we  have  here  another  well-marked 
instance  of  a  facula  preceding  the  first  outburst  of  a  spot.  The 
third  point  discussed  is  as  to  the  connection  of  magnetic  storms 
with  this  the  one  great  spot  of  a  quiet  period.  There  was  no 
connection,  the  magnets  being  either  quite  calm  or  only  slightly 
disturbed  when  the  spot  crossed  the  visible  hemisphere  during  its 
first  appearance.  At  its  second  appearance  in  June,  ^A'hen  it  was 
much  reduced  in  size,  there  were  two  moderate  disturbances.  As 
a  set  off,  there  were  also  two  moderate  disturbances  in  July,  when 
the  Sun\s  surface  was  quite  calm.  The  fourth  point  discussed  is 
the  spectrum  of  the  spot,  which  was  observed  very  carefully  with 
high  dispersion,  in  excellent  seeing-weather,  between  C  and  D. 
The  most  widened  lines  were  the  faint  lines  due  to  vanadium  and 
titanium,  to  which  reference  has  been  often  made  in  previous 
papers.  Besides  this  picking  out  of  the  most  widened  lines  in  the 
region  C  to  D,  a  special  study  was  made  of  selected  groups  of 
lines.  Sixty-one  lines  were  observed  in  all,  and  a  table  gives  their 
estimated  widenings,  their  origins,  their  intensities  in  the  solar 
spectrum.  If  we  collect  together  the  results  and  take  averages 
for  the  lines  of  different  metals  observed,  we  find  that  the  pro- 
gression of  the  mean  intensity  of  these  lines  in  the  ordinary  solar 
spectrum  is  almost  opposite  to  the  progression  of  their  mean 
widening.  The  vanadium  lines  are  the  most  widened,  and  they 
are  the  faintest  in  the  solar  spectrum.  The  faint  lines  of  titanium 
are  also  among  the  most  widened,  while  the  thick  dark  lines  of 
iron  and  calcium  are  only  slightly  widened.  This  observation 
corroborates  therefore  what  I  have  stated  before,  that  at  least  in 
the  red  end  of  the  spectrum  at  all  periods  of  solar  activity  the 
most  widened  lines  are  faint  solar  lines,  principally  due  to  vanadium 
and  titanium.  It  is  worth  noticing  that  these  two  metals  are 
among  those  which,  by  a  similar  system  of  averaging,  Mr.  Ever- 
shed,  in  a  recent  paper,  has  found  to  be  bright  in  the  flash  and 
faint  in  the  ordinary  dark -line  solar  spectrum.  It  would  seem  to 
follow  that  the  level  of  sun-spots  is  the  level  of  the  upper  more 
diffuse  gases  which  give  the  flash-spectrum  in  total  solar  eclipses. 

Dr.  LocTcyer.  I  should  like  to  make  one  or  two  remarks  on 
Father  Cortie's  observation.  I  think  he  stated  that  the  spectrum 
of  the  sun-spot  practically  consisted  chiefly  of  titanium  and 
vanadium,  and  I  think  he  said  that  sun-spots,  as  a  rule,  always 
consisted  chiefly  of  these  substances.  A  great  deal  of  work  has 
been  done  on  sun-spots  at  South  Kensington,  and  it  has  been 
found  that  there  is  a  very  wide  difference  between  spectra  of  sun- 
spots  depending  upon  the  period  of  the  Sun's  activity.  In  fact, 
we  have  curves  to  show  that  in  the  last  two  maxima — 1884  and 
1894 — that  spot-spectra  consisted  chiefly  of  unknown  lines,  and 
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that  at  minima  the  hnes  changed,  and  we  obtained  a  spectrum  of 
known  lines,  chiefly  those  of  iron.  As  to  the  table  written  by 
Pather  Cortie  on  the  board,  I  should  like  to  know  if  he  refers 
to  the  percentages  of  iron.  We  all  know  that  the  spectrum  of 
iron  consists  of  a  great  number  of  lines,  and  that  19  lines  might 
be  a  very  small  percentage  of  the  number  of  lines,  and,  on  the 
other  hand,  the  lines  of  titanium  and  vanadium  might  be  a  very 
great  percentage.  Perhaps  he  will  let  us  have  the  information. 
Another  point  of  interest  refers  to  the  intensity  of  the  widened 
lines  in  the  solar  spectrum.  If  we  take  an  ordinary  arc  line  of 
iron  in  the  solar  spectrum  to  be  widened,  and  compare  it  with  its 
actual  widening  in  a  sun-spot,  although  the  widening  is  clearly 
shown,  its  amount  is  not  considerable  in  relation  to  the  original 
line  in  the  solar  spectrum.  It  is  far  more  easy  to  observe  the 
widening  of  very  thin  lines,  and  it  often  happens  that  one  can 
observe  widened  lines  in  the  sun-spot  spectra  that  are  not  found 
in  the  solar  spectrum.  I  think  it  is  far  easier  then  to  observe  the 
widening  of  faint  Fraunhofer  lines  than  the  strong  lines :  in  fact, 
the  strong  Fraunhofer  lines  are  not  very  much  widened  as  a  rule. 
I  should  like  Father  Cortie  to  answer  my  point  raised  concerning 
the  percentages,  and  to  know  if  iron  is  so  predominant  as  he  says. 
It  is  a  curious  fact  that  within  the  last  two  years,  that  is  about 
sun-spot  minimum,  the  observations  at  Kensington  have  been 
different  from  those  made  at  any  other  minima.  At  other  minima 
we  have  always  had  a  great  number  of  iron  lines,  but  now  we  have 
practically  very  few  iron  lines,  but  mostly  vanadium  and  titanium, 
which  seems  to  show  that  the  minimum  at  the  present  time  is 
hotter  than  the  previous  minima. 

Mr,  Fowler.  I  think  Father  Cortie  attached  some  special  sig- 
nificance to  the  occurrence  of  lines  of  titanium  and  vanadium  in 
the  flash-  as  well  as  in  the  spot-spectrum.  There  is  no  doubt  that 
titanium  is  a  very  prominent  substance  in  the  flash-spectrum ;  but 
as  to  vanadium,  I  think  there  is  some  uncertainty,  and  it  may  be 
advisable  to  take  the  precaution  to  examine  into  that  before 
drawing  any  important  conclusion  as  to  the  respective  levels  of 
the  spots  and  flash-stratum.  The  whole  paper  is  of  very  great 
interest,  and  I  think  it  will  be  a  very  valuable  contribution  to  our 
knowledge  of  sun-spots. 

Father  Cortie.  With  regard  to  the  presence  of  vanadium  iu 
the  flash-spectrum,  I  rely  upon  the  authority  of  Mr.  Evershed. 
Vanadium  is  one  of  the  metals  given  in  his  paper  under  Grroup  II. 
which  are  bright  in  the  flash-spectrum  and  w^eak  in  the  solar 
spectrum.  With  regard  to  Dr.  Lockyer's  question,  I  have  not 
given  the  percentage  of  the  iron  lines  observed  to  the  total  number 
of  iron  lines  in  this  part  of  the  spectrum,  but  only  the  mean 
widening  of  the  iron  lines  actually  observed  in  restricted  portions  of 
the  spectrum  picked  out  for  special  study,  after  the  whole  spectrum 
between  C  and  D  had  been  passed  in  review  to  see  which  were  the 
most  widened  lines  of  all.     My  method  of  observation,  therefore. 
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differs  from  that  practised  at  South  Kensington,  where  only  the 
six  most  widened  lines  in  the  part  of  the  spectrum  studied  are 
observed.  I  am  quite  aware  that  a  line  faint  in  the  ordinary 
spectrum  is  more  easily  observed  when  widened  than  a  thick 
dark  line  of  the  ordinary  spectrum,  but  still  there  is  no  difficulty 
in  observing  the  widening  of  the  broader  lines.  I  quite  admit, 
too,  that  in  minimum  sun-spots  the  iron  lines  are  more  affected 
than  in  maximum  sun-spots ;  but  underlying  this  variation,  sun- 
spots  have  a  permanent  spectrum,  and  had  I  followed  the  South 
Kensington  plan  and  observed  only  the  six  most  widened  lines  in 
sun-spots  between  C  and  D,  they  would  have  been  always  the 
same.  This  paper  is,  in  this  respect,  not  an  isolated  paper,  but 
the  results  agree  exactly  with  those  which  appeared  in  a  memoir 
on  this  subject  which  I  presented  to  the  Society  in  December 
1890,  and  also  further  back  with  the  results  derived  by  Father 
Perry  and  myself  from  the  comparative  study  of  the  spectrum  of 
a  spot  observed  in  1889  with  one  observed  in  1884  {M.  JV.  xlix. 
8  June,  1889).  With  regard  to  the  amount  of  widening  expressed 
in  estimated  tenths  of  the  normal  width  of  the  line  the  results 
are  approximate  only,  a  better  division  would  perhaps  be  most 
widened,  more  widened,  and  widened  lines. 

Mr,  Dyson  then  read  a  paper  on  photographic  observations  of 
the  satellite  of  Neptune.  During  the  last  opposition  fifty  photo- 
graphs had  been  obtained  at  the  Royal  Observatory  with  the 
26-inch  refractor  which  had  been  measured,  and  the  photographs 
showed  both  Neptune  and  the  satellite  so  well  that  very  accurate 
measures  could  be  made  from  them.  The  principle  of  the  occult- 
ing shutter  which  was  used  has  been  explained  to  the  Society  by 
the  Astronomer  Royal.  The  photographs  u  ere  taken  on  rapid 
plates,  because  the  satellite  was  very  faint,  and  for  the  purpose  of 
determining  the  orientation  the  clock  was  stopped  and  short 
supplementary  exposures  were  given.  The  exposures  were  of  such 
a  length  that  the  images  of  the  planet  were  comparable  in  density 
with  those  of  the  satellite.  Exposures  of  2,  4,  5,  and  6  seconds 
were  given  on  one  plate.  A  comparison  of  the  satellite  with 
the  supplementary  images  of  Neptune  gave  the  measure  of 
its  magnitude.  On  March  3rd  it  was  found  that  15  minutes' 
exposure  of  the  satellite  gave  an  image  the  same  size  as  a  2| 
seconds  exposure  of  the  planet,  and  20  minutes  on  the  satellite 
gave  an  image  of  the  same  size  and  density  as  3  seconds  on  the 
planet,  the  mean  showing  that  the  planet  requires  400  times 
the  exposure  of  the  satellite  to  give  an  equal  image.  The  main 
purpose  of  the  photographs  was  the  better  determination  of  the 
orbit  of  the  satellite,  and  especially  the  mean  distance,  for  the 
purpose  of  giving  the  mass  of  Neptune.  In  visual  measures, 
owing  to  the  difference  of  the  magnitude  of  the  planet  and  the 
satellite,  it  was  difficult  to  avoid  personality,  or  to  be  sure  that  it 
was  avoided  in  all  cases.  The  accuracy  obtainable  from  the 
series  of  50  photographs  should  be  such  as  to  give  the  distance  of 
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the  satellite  from  the  planet  to  one  or  two  hundredths  of  a  second. 
Four  measures  of  the  distance  were  made  and  an  equal  number  of 
the  position-angle,  and  the  whole  of  it  was  done  by  three  measurers. 

Major  Hills.  I  should  like  to  ask  a  question  on  one  point,  and 
that  is  with  regard  to  the  method  of  determination  of  the  magnitude. 
The  assumption  that  in  a  photograph  of  objects  of  different  light- 
intensities  the  resulting  density  of  the  deposit  is  directly  propor- 
tional to  the  product  of  the  intensity  into  the  time  of  exposure 
does  not  appear  to  be  justifiable.  Abney  and  other  experimenters 
have  shown  that  for  large  differences  of  intensity,  such  as  you  are 
here  dealing  with,  the  relation  is  not  a  linear  one. 

Mr.  Dyson  then  read  a  paper  by  Mr.  P.  H.  Cowell  on  Reduction 
of  Extra-meridian  Observations  of  Planets,  which  had  been  com- 
municated by  the  Astronomer  Eoyal ;  also  a  paper  by  the  Bev.  T. 
Ksj[)in  on  Micrometrical  Measures  of  Double  Stars  with  the  175- 
inch  Reflector;  and  Mr.  WhittaJcer  read  a  paper  by  Mr.R.  T.A.  Innes 
on  Jacobi's  Nome  (q)  in  Astronomical  Eormulae,  with  Numerical 
Tables. 

The  following  papers  were  announced  and  partly  read : — 

JR.  T.  A.  Innes.  "  Jacobi's  IN  ome  {q)  in  Astronomical  FormulsB^ 
with  Numerical  Tables." 

E.  F.  J.  Love.  "  Series  in  the  Nebular  Spectrum,  and  in  the 
Bright-line  Spectrum  of  Nova  Persei." 

Bev.  W.  Sidgreaves.  "  The  Spectrum  of  Nova  Persei,  1901,  on 
and  after  September  5." 

Rev.  A.  L.  Cortie.  "  Visual  and  Spectroscopic  Observations  of 
the  Sun-spot  Group  of  1901  May  19-June  26.^' 

P.  H.  Coivell.  ''  Reduction  of  Extra-meridian  Observations  of 
Planets."     (Communicated  by  the  Astronomer  Royal.) 

Rev.  T.  E.  Espin.  "  Micrometrical  Measures  of  Double  Stars 
with  the  175-in.  Reflector." 

U.  C.  Phimmer.  "  On  the  Accuracy  of  Photographic  Measures: 
Second  Note." 

Royal  Observatory,  Greenwich.  "  Photographic  Observations  of 
the  Satellite  of  Neptune." 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

A.  E.  Conrady,  F.R.M.S.,  104  Park  Street,  Camden  Town,  N.W. 

ff.  T.  Gerrans^  M.A.,  Worcester  College,  Oxford. 

M.  E.  J.  Gheury,  2$  Downshire  Hill,  Hampstead,  N.W. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society : — 

H.  O.  Hardman,  Ruskin  College,  Oxford  (proposed  by  Sir  R.  S. 
Ball). 

F.  K.  McClean,  i  Onslow  Gardens,  South  Kensington,  S.W» 
(proposed  by  Frank  McClean). 

Rev»  E.  A.  Phillips,  B.A.,  the  Training  College,  Exeter  (pro- 
posed by  Arthur  W.  Clayden). 
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THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 
G.  M.  Seabeoke,  F.R.A.S.,  President,  in  the  Chair. 

Secretaries:  A.  C.  D.  Crommelin,  and 

E.  W.  Maundee  vice  J.  G.  Peteib. 

The  sixth  Ordinary  Meeting  of  the  British  Astronomical  Associa- 
tion was  held  at  Sion  College  on  Wednesday,  30th  April.  The 
election  of  seven  new  Members  was  confirmed,  and  the  names  of 
two  Candidates  for  admission  were  read  and  suspended. 

Mr.  E.  Walter  Maunder  said  the  Council  had  decided  to  revise 
the  lantern-slide  collection  and  bring  it  up  to  date,  and  a  Couimittee 
had  been  appointed  for  the  purpose,  and  he  appealed  to  the  Mem- 
bers for  advice  and  assistance.  The  opinions  of  borrowers  as  to 
deficiencies  in  the  collection  would  be  valuable,  and  helpers  were 
wanted  in  the  work  of  making  new  slides.  There  were  two 
distinct  departments — one,  the  making  of  negatives  from  which 
slides  could  be  made,  and  the  other  the  making  of  the  slides 
themselves.  The  work  of  revision  was  tolerably  heavy,  as  the 
Association  had  something  like  3000  negatives  and  2000  slides  in 
their  collection.  No  doubt  many  Members  had  interesting  lantern- 
slides,  and  if  they  would  give  copies  of  them  to  the  collection  the 
Council  would  be  grateful.  They  would  be  particularly  glad  to 
increase  their  collection  of  slides  of  private  observatories.  The 
lantern-slide  department  was  closed  till  the  end  of  September. 

Mr.  Maunder  read  a  note  from  Prof.  Brooks^  of  Smith  Observa- 
tory, Geneva,  U.S.A.,  respecting  the  discovery  of  the  first  comet 
of  this  year.  The  comet  is  moderately  bright,  telescopic,  with  a 
very  minute  stellar  nucleus  and  a  short  tail. 

Some  astronomical  photographs  presented  to  the  Association  by 
Mr.  Alexander  Smith  were  then  exhibited,  including  a  fine  view 
of  the  central  portion  of  Orion  and  another  of  the  Hyades. 

Mr,  Walter  Ooodacre  (Director  of  the  Lunar  Section)  gave  the 
results  of  observations  of  the  Total  Eclipse  of  the  Moon,  April  22, 
1902,  by  several  members  of  the  Section.  The  weather  generally 
was  cloudy  and  unfavourable.  Mr.  Goodacre  then  referred  at 
some  length  to  the  astronomical  work  of  the  late  Herr  J.  N. 
Krieger,  who  died  recently  at  San  Remo  at  the  early  age  of 
37  years.  It  was  from  Trieste  that  his  first  volume  of  the 
"  Trieste  Moon  Atlas  ''  was  dated  (Nov.  15,  1897).  His  idea  was 
to  complete  the  Atlas  in  eight  volumes,  and  he  estimated  the  time 
it  would  occupy  at  from  eight  to  ten  years.  He  had  so  far  com- 
pleted his  design  that  the  whole  of  the  telescopic  work  was  finished, 
and  he  was  engaged  on  the  letterpress  description  when  death 
overtook  him.  The  first  volume  of  the  Atlas,  in  which  there  was 
every  promise  of  a  splendid  contribution  to  the  knowledge  of  the 
lunar  surface,  consisted  of  28  beautifully  executed  plates,  which 
delineated  in  all  6^  lunar  formations.     In  comparing  the  plates  in 
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Herr  Krieger's  Atlas  with  the  actual  lunar  photographs,  one  was 
struck  by  the  excellent  results  he  had  obtained. 

Mr,  C,  T,  Whitmell  read  a  paper  on  "  Venus  at  Maximum 
Brilliancy."  He  proposed,  he  said,  to  consider  what  variations  in 
maximum  brilliancy  might  occur  when  account  was  taken  of  the 
eccentricities  of  the  orbits.  The  result  of  his  investigations  was 
that  the  ratio  of  maximum  brilUancies  in  the  most  and  least 
favourable  conditions  was  =i-|^=4.  As  Venus  and  the  Earth 
returned  in  about  eight  years  to  positions  nearly  identical  with 
their  previous  positions,  they  had  an  approach  to  a  recurring 
cycle,  the  conditions  in  January  and  March  1902  being  practically 
a  repetition  of  those  in  January  and  March  1894. 

Mr.  Whitmell  also  read  a  note  on  the  "  Red  Plash  at  Sunset/^ 
He  said  it  occurred  to  him  some  time  ago  that,  under  suitable 
conditions,  there  might  be  seen  at  sunrise  and  sunset  not  only  a 
green  flash,  but  also  a  red  flash,  the  former  at  the  top,  the  latter 
at  the  base  of  the  Sun's  disc,  provided  that  in  each  case  the  rest 
of  the  disc  was  hidden,  so  that  glare  was  absent.  In  the  belfry 
of  the  Wesleyan  Chapel  on  the  west  side  of  Woodhouse  Moor, 
Leeds,  there  were  narrow  horizontal  openings,  through  which,  at 
certain  times,  the  setting  Sun  could  send  his  rays  to  an  observer 
at  the  large  band-stand,  about  300  yards  away.  On  Saturday, 
April  26,  between  7.15  p.m.  and  7.30  p.m.,  he  observed  through 
the  openings  no  fewer  than  three  green  and  three  red  flashes. 
The  red  ones  were  seen  just  as  the  base  of  the  Sun  successively 
revealed  itself  below  each  of  the  upper  edges  of  the  three  openings. 
The  green  ones  were  seen  just  as  the  top  of  the  Sun  disappeared 
behind  each  of  the  lower  edges  of  the  openings.  Moving  aside 
afterwards,  in  order  to  watch  the  actual  sunset  on  the  true  horizon^ 
distant  some  three  miles,  he  observed  a  beautiful  bluish-green  flash 
just  as  the  Sun's  tip  sunk  out  of  sight  at  7^  23"*. 

Dr.  Downing  said  that,  with  regard  to  Mr.  Whitmell's  remarks 
about  the  orbits  of  Venus  and  the  Earth,  there  was  one  matter  he 
would  like  to  point  out,  namely,  that  the  present  state  of  things 
was  not  permanent.  Nothing  in  Nature  was  permanent.  The 
perihelia  of  the  Earth  and  of  Venus  were  in  motion  at  different 
rates,  and  the  time  would  undoubtedly  come  when  the  perihelion 
of  the  Earth  would  have  the  same  longitude  as  the  perihelion  of 
Venus. 

Mr.  A,  C.  D.  Crommelin  remarked  that  Mr.  Marth  hi«i  a  rather 
amusing  paper  in  the  Monthly  Notices  several  years  ago  on  the 
*'  Maximum  Brightness  of  Venus."  The  Nautical  Almanac  used 
to  predict  the  time  of  maximum  brilliancy  to  the  minute.  Mr. 
Marth  pointed  out  in  his  paper  that  in  several  instances  when 
the  Nautical  Almanac  professed  to  give  the  nearest  minute  it 
was  two  days  wrong.  The  reason  was  that  they  calculated  the 
distance  of  Venus  from  the  Earth  at  such  maxima  on  the  assump- 
tion of  circular  orbits. 

Mr.  G.  F.  Chambers  said  he  had  been  in  communication  with 
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Seiior  Iniques,  the  Director  of  the  ^Madrid  Observatory^  as  to  the 
suitability  of  the  Balearic  Isles  as  a  station  for  observing  the  total 
eclipse  of  the  Sun  for  1905.  It  did  not  appear  that  the  Balearic 
Isles  offered  any  advantages  over  the  Spanish  mainland.  Seiior 
Iniques  informed  him  that  the  circumstances  of  the  eclipse  of 
April  17,  19 1 2,  had  already  been  completely  calculated  at  Madrid. 
The  eclipse,  taken  as  a  whole,  was  an  annular  one,  but  would  be 
total  for  the  short  time  of  4**6  over  the  N.W.  corner  of  Portugal 
and  Spain.  The  central  line  entered  Portugal  near  Figueira  da 
Foz,  and  passing  near  Lamego,  Chaves,  Braganga  in  Portugal,  and 
Oviedo  in  Spain,  quitted  the  land  near  the  town  of  Gijon. 

Mr,  Crommelin  said  he  was  very  much  interested  in  what 
Mr.  Chambers  had  said  about  the  Spanish  eclipse  of  the  Sun  of 
191 2.  The  results  confirmed  those  which  he  had  got  out,  viz. 
that  there  would  be  a  few  seconds  of  totality  in  Portugal.  Some 
people  claimed  that  the  eclipse  would  only  be  annular.  It  would 
form  a  unique  phenomenon,  having  the  Sun  obscured  just  for 
three  or  four  seconds,  and  no  doubt  the  ring  of  the  chromosphere 
would  be  visible  round  the  Sun.  He  thought  also  that  the 
spectrum  of  the  "flash"  might  be  photographed  right  round  the 
Sun's  limb. 

In  reply  to  Mr.  Whitmell,  Mr.  Crommelin  stated  that  he  used 
the  value  15'  3i"'76  for  the  Moon's  mean  semidiameter.  That 
AA^as  the  value  used  by  the  American  Ephemeris  up  to  the  year 
11902.  The  Nautical  Almanac  for  1905,  which  had  recently 
appeared,  used  a  smaller  value  for  eclipses,  viz.  15'  31  "-47.  Even 
^his  smaller  value  would,  he  thought,  give  a  second  or  two  of 
't:otality  in  Portugal  in  19 12.  Personally  he  was  of  opinion  that 
"the  new  Nautical  Almanac  value  was  too  small.  It  was,  however, 
sa  great  improvement  on  the  one  used  hitherto,  viz.  15'  32"*65. 

Mr.  Chambers  said  he  did  not  think  the  Director  had  expressly 
stated  what  value  of  the  Moon's  diameter  he  had  used ;  but  he  did 
«ay  something  to  the  effect  that  the  computations  had  been  carried 
out  in  a  very  comprehensive  manner. 

Mr.  George  C.  Bompas  read  a  lengthy  paper  on  the  "  Zodiacal 
Light."  The  writer  reviewed  the  accounts  of  the  principal  writers 
on  the  subject  and  concluded  that  the  meteoric  theory  of  its  origin 
was  now  generally  accepted.  The  observations  he  had  cited  of 
the  extension  of  the  zodiacal  light  beyond  the  Earth's  orbit  in  the 
direction  of  the  Sun's  antiapex  seemed  clearly  to  indicate  elliptical 
meteor-orbits  having  their  aphelia  in  the  direction  beyond  the 
Earth's  orbit  and  their  perihelia  within  it.  Such  a  meteor- 
system  appeared  best  to  explain  the  phenomena  of  the  zodiacal 
light.  If  the  zodiacal  light  was  due  to  the  Sun's  light  reflected 
from  the  meteor-streams  circling  round  the  Sun,  a  similar,  but 
brighter,  light  should  be  seen  in  a  total  eclipse  close  to  the  Sun 
extending  along  the  ecliptic.  Such  an  appearance  was  presented 
by  the  coronal  streamers. 

Mr.  Maunder  said  he  feared  Mr.  Bompas's  very  striking  and 
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industrious  research  was  only  another  proof  of  how  difficult  it  was 
to  form  a  satisfactory  explanation  of  the  zodiacal  light.  It  seemed 
to  be  obvious  that  if  it  was  due  to  a  meteor-stream  the  aphelion  of 
which  was  outside  the  Earth's  orbit,  its  appearance  would  be  very 
different  to  that  which  it  now  presented,  because  twice  every  year 
the  Earth  would  have  passed  through  the  stream.  As  it 
approached  the  stream  the  breadth  of  the  zodiacal  light  would 
have  increased  rapidly,  and  probably  as  the  Earth  passed  through 
it  a  meteor-shower  would  result  at  a  point  the  co-ordinates  of 
which  could  be  precisely  determined.  Seeing  that  the  richest 
meteor-stream  of  which  they  knew,  namely  the  Leonids,  had 
utterly  failed  as  yet  to  be  seen  out  in  the  open  sky,  it  would  seem 
<jlear  that  the  zodiacal  meteor-stream  should  show  itself  on  these 
occasions  immensely  more  magnificent  than  the  November  meteor- 
showers  of  1833  or  1866.  Further,  the  general  appearance  of  the 
zodiacal  light  would  certainly  alter  as  we  drew  near  to  it.  It 
w^ould  broaden  rapidly  and  its  apparent  shape  and  position  would 
change.  Nor  could  he  agree  that  the  corona  might  be  the  inmost 
portion  of  the  zodiacal  light.  The  structure  was  altogether  different 
and  the  coronal  streamers  lay  in  altogether  a  different  direction 
from  the  ecliptic,  especially  in  the  eclipse  of  1898. 

Eeplying  to  Mr.  Whitmell,  Mr,  Maunder  said  he  thought  it  was 
generally  accepted  that  the  zodiacal  light  w^as  due  to  reflected 
sunlight. 

Major  L,  A,  Eddie,  of  Naawpoort,  Cape  Colony,  contributed  a 
paper  on  "  The  Great  Southern  Comet  of  190T,''  in  which  he  drew 
special  attention  to  a  very  faint  northern  lateral  extension  from 
the  head,  an  observation  which  had  been  confirmed  by  Mr.  R. 
T.  Innes. 

The  reading  of  an  interim  report  of  the  Variable  Star  Section 
contributed  by  the  Director,  Col,  E,  E.  Marlcwicic,  concluded  the 
Meeting. 


EOYAL  METEOROLOGICAL  SOCIETY. 

The  first  of  the  afternoon  Meetings  of  the  Session  was  held  at  the 
Society's  rooms,  70  Victoria  Street,  Westminster,  on  Wednesday 
May  21,  Mr.  W.  H,  Dines,  B,A,,  President,  in  the  Chair. 

Capt.  D,  Wilson-BarJcer  read  a  Report,  prepared  by  Mr,  Dines 
and  himself,  on  the  Wind-force  Experiments  which  had  been 
made  on  H.M.S.  '  Worcester '  off  Greenhithe,  and  at  Stoneness 
Lighthouse,  817  yards  from  the  ship,  on  the  north  bank  of  the 
river.  These  experiments  were  in  continuation  of  those  on  the 
exposure  of  anemometers  at  different  elevations  which  were 
carried  out  on  the  '  Worcester '  a  few  years  ago.  All  the  observa- 
tions were  made  with  the  pressure-tube  anemometer.  The  broad 
general  result  is  that  the  lighthouse  experiences  steadier  and 
stronger  winds  than  the  '  Worcester,'  the  velocity  being  about 
6  per  cent,  greater,  notwithstanding  the  fact  that  the  elevation  is 
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less   than  one   half ;    but   that   in  both   positions   the  extreme 
velocities  reached  in  the  gusts  are  about  equal. 

Dr,  II .  B.  Mill  read  a  paper  on  *'The  Cornish  Dust-fall  of 
January  1902."  When  the  West  of  England  newspapers  of 
January  24th  announced  falls  of  *'  pink  snow  "  and  "  muddy  rain  " 
in  several  parts  of  Cornwall  and  South  Wales,  it  seemed  to  the 
author  possible  that  fresh  light  might  be  thrown  on  what  is,  at 
present,  the  chief  object  of  progressive  meteorology,  viz.,  the 
movements  of  the  upper  air.  He  therefore  took  steps  to  collect 
as  much  information  as  possible  from  the  whole  of  the  district, 
and  found  that  the  phenomenon  was  reported  from  75  different 
places  in  the  south-west  of  England  and  Wales.  These  were  all 
south  of  a  line  joining  Mil  ford  Haven  and  Chepstow,  and  west 
of  the  meridian  of  Bath.  By  means  of  a  map  Dr.  Mill  showed 
that  four  separate  areas  were  visited  by  the  dust  between 
January  21  and  23,  viz.: — (i)  Cornwall,  1400  square  miles; 
(2)  North  Devon,  150 square  miles;  (3)  Milford  Haven,  50 square 
miles ;  and  (4)  Bristol  Channel,  600  square  miles.  The  dust 
appears  to  have  been  confined  mostly  to  low  rather  than  high 
ground,  for  none  was  reported  to  have  fallen  on  the  Mendip 
Hills,  Dartmoor,  Exmoor,  and  the  Welsh  mountains.  The  obser- 
vations shov/  that  the  22nd  was  undoubtedly  the  day  when  most 
falls  occurred,  and  that  the  colour  of  the  dust  was  yellowish  or 
brownish.  From  a  consideration  of  the  meteorological  conditions 
at  the  time  and  for  several  days  before,  the  author  is  inclined  to 
believe  that  the  evidence  points  to  the  dust  having  been  trans- 
ported in  the  upper  air  from  the  African  deserts. 


Real  Paths  of  Eighteen  Meteors  observed  at  Two  or 
more  Stations  during  the  Years  1875-80. 

Included  in  some  of  the  last  reports  of  the  Luminous  Meteor 
Committee  of  the  British  Association  are  records  of  certain 
accordances  discovered  among  meteor  observations,  the  discussion 
of  which  was  postponed  to  a  more  convenient  season.  Mr.  Denning 
has  recently  pointed  out  to  the  writer  the  desirability  of  computing 
real  paths  in  these  cases,  and  the  results  obtained  are  tabulated 
below.  Two  other  meteor-paths  have  been  added,  namely,  for  the 
objects  of  1877,  May  30,  11^  26°',  and  1879,  November  12,  10^ 
18^™,  also  mentioned  by  Mr.  Denning  as  requiring  calculation. 
The  latter  of  these  was  a  very  interesting  Leonid,  described  at 
Bristol  as  appearing  (with  a  path  98°  long)  when  the  radiant  was 
just  rising ;  the  former  was  an  early  member  of  a  shower  that 
becomes  very  conspicuous  during  August.  The  resulting  beginning- 
heights  of  two  meteors,  as  well  as  the  real  velocities  of  a  few,  are  so 
large  that  it  is  probable  that  such  a  great  divergence  from  the  usual 
values  originates  in  what  may  perhaps  be  the  approximate  nature 
of  some  of  the  observations.  The  most  important  among  the  re- 
maining meteors  are  an  early  and  a  late  Perseid  and  a  Quadrantid. 
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Conjunction  of  Saturn  with  Vesta. 

An  excellent  opportunity  will  be  afforded  for  picking  up  Vesta 
on  about  June  24,  when  the  planet  passes  within  half  a  degree 
south  of  Saturn.  The  relative  positions  of  the  two  objects  at 
transit  on  several  nights  near  the  time  of  their  nearest  approach 
will  be  as  follows  : — 


1902. 

Saturn. 

Vesta. 

Meridian 
passage. 

E.A. 

Dec. 

R.A. 

Dec. 

June  22 ... 
23  ... 
24... 
25  ... 

h  m  B 
19  53  a 

19  52  46 
19  52  30 
19  52  14 

0  1         U 

-20  57  15 

—  20  58  2 

—  20  58  51 
-20  59  39 

h  m  8 
19  53  57 

19  53  17 
19  52  36 

19  51  53 

0  1     /i 
-21  8  5 

-21  14  15 

—21  20  30 

—  21  26  50 

h  m 
13  52 

13  48 

13  43 
13  39 

/fy  ^//  r     flSC£A/6/  0/V 


/gT^ours    5^"'       53'"        52^        ST        50"^       49^ 


o . ,^t 


20  40  1 


o  j~—  / 


20  SS- 


BrfO'A 


a/^es'A 


ai'^^-o' 


Saturn 


I/sST/i 


Co/vjuA/cr/oA^  o/"  S/iTu/?N  AA/D  J^ssr/i 
/90B    Jo/V£  Bf. 


xeo^^o' 


eo^'ss' 


ei\/o' 


ares' 


2^40' 


Vesta  will  be  about  6th  mag.  at  the  time  ;  but  the  Moon ,  being 
only  a  few  days  past  the  full,  the  planet  will  be  invisible  to  the 
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naked  eye.  Both  Vesta  and  Saturn  may  be  seen  in  the  same 
telescopic  field,  the  distances  separating  the  objects  being  about 
17'  on  June  22  and  23,  21'  on  June  24,  and  26'  on  June  25. 
There  will  be  no  bright  stars  near.  The  two  planets  will  rise 
about  9.30  P.M. 

Bishopston,  Bristol,  ^.  F.  DeNNING. 

1902,  May  18. 


The  Flash-spectrum. 

The  remarks  made  by  Mr.  Evershed  and  Mr.  Mitchell  in  the  last 
number  of  the  Observatory  suggest  that  the  full  significance  of 
enhanced  lines  has  not  yet  been  completely  grasped  by  them.  The 
enhanced  lines  in  the  spectrum  of  a  metal  are  conveniently  defined 
as  lines  which  are  brighter  in  the  spark  than  in  the  arc  spectrum ; 
but  the  spectrum  of  a  Cygni,  which  consists  almost  entirely  of 
enhanced  lines,  indicates  that  they  are  much  more  than  this, 
namely,  that  under  certain  conditions  they  constitute  a  separate 
spectrum,  in  the  case  of  several  metals,  quite  free  from  admixture 
with  the  ordinary  arc  lines,  and  should  therefore  be  discussed 
almost  as  if  they  were  spectra  of  new  substances. 

Mr.  Evershed  has  certainly  got  so  far  as  to  recognize  that  seven 
abnormally  bright  lines  of  the  flash-spectrum  coincide  with  en- 
hanced lines  of  iron  as  given  by  Lockyer.  Other  coincidences, 
however,  he  thinks  are  of  no  significance,  because  the  solar  lines 
in  about  the  same  position  have  a  double  or  multiple  origin ;  but, 
admitting  the  undoubted  presence  of  other  enhanced  lines  of  iron, 
it  must  be  allowed  that  a  coincident  enhanced  line,  although  in  a 
group,  contributes  its  share  to  the  intensity  of  the  corresponding 
Bash-Hne  and  must  not  be  regarded  as  absent.  The  weaker  en- 
hanced lines,  like  the  weaker  lines  of  any  other  spectrum,  may,  of 
course,  be  wanting.  Mr.  Evershed  states  that  14  of  the  21 
coincident  enhanced  lines  of  iron  which  he  finds  are  of  "  normal 
intensity  "  in  the  dark-line  spectrum ;  I  do  not  know  the  exact  lines 
to  which  he  refers,  but  if  any  of  them  are  included  in  the  following 
table,  I  fear  I  should  not  be  in  agreement  with  him.  In  this 
table  I  have  selected  the  solar  lines  of  intensities  3,  4,  and  5 
given  in  Rowland's  tables  for  a  very  limited  part  of  the  spectrum, 
which  are  attributed  to  iron,  or  which  have  since  been  ad- 
mitted to  be  due  to  iron,  and  have  compared  them  with  the 
flash-Unes  tabulated  by  Mitchell,  the  lines  throughout  being  so 
selected  that  there  is  no  danger  of  confusion  with  lines  of  other 
elements. 
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Selected  Iron  Lines  in  Sun  and  Flash. 


X  Rowland. 

Intensity 

X  Flash, 

Intensity 

?  Enhanced 

in  Sun. 

Mitchell. 

in  Flash. 

Line. 

4484*392 

4 

4484*4 

0 

No. 

85*846 

3 

•  •• 

No. 

89*911 

4 

•  •  • 

No. 

4508*455 

4 

4508*5 

3 

Yes. 

15-508 

3 

15-6 

2 

Yes. 

17*702 

3 

17*7 

I 

No. 

20-397 

3 

2C*3 

2 

Yes. 

25*3H 

5 

25*0 

0 

No. 

3»*33i7 

5 

31*4 

I 

No. 

48-024 

3 

»  •  • 

No. 

84*018 

4 

84*0 

4 

Yes. 

98*303 

3 

98*3 

0 

No. 

4602*183 

3 

4602*1 

I 

No. 

The  obvious  inference  is  that  the  normal  intensity  in  the  fli 
spectrum  of  an  ordinary  solar  line  of  intensity  3,  4,  or  5  due 
iron  is  something  less  than  i,  while  the  average  intensity  for  ' 
four  enhanced  lines  in  the  ^ash  reaches  the  abnormal  amount 
2*75  on  Mitchell's  scale.     Surely,  we  have  here  an  indication 
the  enhanced  lines  of  iron  are  of  special  significance  in  the  specU" — ^^wn 
of  the  flash-stratum. 

Mr.  Mitchell  states  that  in  the  flash-spectrum  he  certainly  fi 
30  out  of  the  53  enhanced  lines  of  titanium  for  which  wave-lenj 
have  been  published  by  Sir  Norman  Lockyer,  but  adds  that  "e^ 
one  of  these  30  lines,  without  exception,  appears  as  a  strong 


in  the  solar  spectrum,"  and  goes  on  to  say  that  the  coincidei 
prove  nothing,  because  "  where  there  are  strong  Fraunhofer  li 
we  expect  strong  reversals  in  the  flash."     The  following  tabk 
which  I  give  solar  lines  of  intensity  3,  which  Mr.  Mitchell  a£ 
may  be  safely  attributed  to  titanium,  will  indicate  what  is  fcr'^ere 
understood  by  a  "  strong  "  Fraunhofer  line  : — 


Selected  Titanium  Lines  in 

Sun  and  Flash. 

X  Rowland. 

Intensity 
in  Sun. 

X  Flash, 
Mitchell. 

Intensity 
in  Flash. 

?  Enhanced 
Line. 

4078*631 

3 

•  •  • 

No. 

4300*211 

3 

4300-4 

3 

Yes. 

4313*034 
4417*884 

4512*906 

4518*198 

3 
3 
3 
3 

43ii*9 
4418*0 

4518-2 

3 
3 

•  •  • 

I 

Yes. 
Yes. 
No. 
No. 

4527*490 
4544*864 
4590-126 

3 
3 
3 

4527*5 
4544*9 
45901 

I 
0 

2 

No. 
No. 

Yes. 
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Seeing  that  four  of  tte  enhanced  lines  occur  in  this  table,  we 
may  take  it  that  Mr.  Mitchell  considers  a  line  of  intensity  3  in 
the  Sun  to  be  a  "  strong  "  line ;  if  this  be  so,  I  would  ask  why  all 
the  above  lines  do  not  appear  as  strong  lines  in  the  flash,  as  he  says 
he  would  expect  them  to  do,  and  why  the  enhanced  lines,  as  in  the 
case  of  iron,  are  not  only  present  in  the  flash,  but  are  amoug  the 
strongest  lines  ? 

Differences  in  the  heights  to  which  different  vapours  extend  may 
perhaps  be  a  factor  in  determining  the  relative  brightnesses  of 
lines  of  different  elements  in  the  flash,  but  cannot  be  the  sole 
explanation  of  inversions  of  intensity  in  lines  belonging  to  the 
same  element. 

A  perusal  of  Mr.  Mitchell's  complete  tables  confirms  the  ideas 
which  I  formed  from  his  abstract.  It  is  only  by  a  process  of 
averaging  the  intensities  of  the  Fraunhofer  and  flash  lines  that  he 
could  be  led  to  make  such  a  statement  as  that  '*  for  each  and  every 
element  the  brighter  the  solar  line  the  brighter  the  flash-line 
corresponding  to  it."  Of  the  very  last  two  lines  which  he  gives, 
each  of  which  is  undoubtedly  due  to  iron,  the  one  at  4924*1  is  of 
intensity  5  in  the  Sun  and  3  in  the  flash,  while  that  at  4920*7  is 
intensity  10  in  the  Sun  and  only  i  in  the  flash.  Need  it  be  added 
that  the  former  is  an  enhanced  line  and  that  the  latter  is  not  ? 

The  facts  above  stated,  together  with  the  more  complete  dis- 
cussion given  in  Sir  Norman  Lockyer's  report  on  the  eclipse  of 
1898,  indicate  a  very  close  connection  between  the  flash-spectrum 
and  the  enhanced  lines,  and  appear  to  show  that  the  flash-spectrum 
is  not  a  mere  reversal  of  the  Fraunhofer  lines,  either  as  a  whole  or 
with  variations  from  element  to  element.  We  seem,  in  fact,  to  be 
driven  to  the  conclusion  that  while  the  Fraunhofer  spectrum 
closely  approximates  to  the  arc-spectrum  of  the  various  metals 
represented,  the  flash-spectrum  is  produced,  at  least  in  great  part, 
by  vapours  in  a  condition  intermediate  between  that  of  the  arc 
and  that  which  gives  the  enhanced  lines  alone  in  such  a  star  as 
a  Cygni.  The  latter  spectrum  confirms  the  results  of  experimental 
"Work  in  showing  that  the  purely  enhanced-line  spectra  consist 
of  comparatively  few  lines,  but  they  are  not  the  less  important  for 
that ;  no  one  doubts  the  presence  of  sodium  in  the  Sun,  although 
there  are  only  ti  coincident  lines  as  against  the  2000  which 
demonstrate  the  presence  of  iron.  The  passage  from  the  complex 
arc-spectrum  to  the  comparatively  simple  enhanced-line  spectrum 
is  not  abrupt,  and  it  is  for  this  reason  that  in  a  vapour  of  inter- 
mediate state  lines  of  both  descriptions  are  found.  In  the  case  of 
stellar  spectra  the  gradual  change  from  one  spectrum  to  the  other 
can  be  easily  traced. 

The  precise  difference  between  arc  and  enhanced  lines  may  not 
be  perfectly  understood,  but  if  we  attribute  it  to  the  higher 
temperature  of  the  spark,  in  accordance  with  the  general  view,  it 
does  not  necessarily  lead  to  any  improbable  suppositions  as  to  the 
distribution  of  temperature  in  the  neighbourhood  of  the  photo- 
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sphere.  Sir  Norman  Lockyers  opinion  that  the  Fraunhofer  ab- 
sorption is  produced  by  the  absorption  of  cool  vapours  above 
the  flash-stratum  involves  a  distribution  of  temperature  which 
presents  no  difficulty.  But  if  the  Fraunhofer  absorption  is 
produced  by  vapours  which  are  beneath  the  flash-stratum,  it  would 
seem  that  we  have  a  hotter  stratum  overlying  a  cooler  one,  which 
would  at  first  sight  seem  impossible.  On  this  point,  however,  I 
may  quote  the  following  remarks  made  by  Dr.  Johnstone  Stoney 
in  1896  (Jowni,  B,  A,  ^.vol.vii.  p.  103)  : — "  Every  where  inside  this 
photospheric  layer,  and  for  a  short  distance  outside,  there  prevails 
a  higher  temperature,  so  that  the  photosphere  is  a  layer  of 
minimum  temperature  with  higher  temperatures  on  either  side 
of  it." 

Eoyal  College  of  Science,  A.  FovOiEE. 

South  Kensington. 


CORRESPONDENCE. 

To  the  Editors  of  '  Tlie  Observatory,' 

Cassini  and  the  Solar  Parallax. 

Gentlemen, — 

There  have  been  many  martyrs  of  science  besides  those 
recorded  in  Brewster's  well-known  book  ;  and  amongst  these  the 
Abbe  Chappe  d'Auteroche  was  undoubtedly  one.  Bom  in 
Auvergne  in  the  year  1722,  he  made  an  expedition  into  Siberia 
to  observe  the  transit  of  Venus  in  1761,  and  successfully  accom- 
plished his  object,  taking  observations  of  both  phases  of  the 
phenomenon  at  Tobolsk.  His  accouut  of  his  journey  was 
published  at  Paris  in  1763,  and  as  some  parts  of  it  were  far 
from  complimentary  to  the  Russian  government  of  that  country, 
a  work  called  "  L' Antidote  ou  Examen  du  mauvais  livre  intitule 
'  Voyage  en  Siberie  fait  en  1761,  contenant  les  moeurs,  les  usages 
des  Russes  et  Tetat  actuel  de  cette  Puissance,'"  appeared  at 
St.  Petersburg  seven  years  afterwards,  and  was  attributed  to 
the  Empress  Catherine  II.*  The  same  devotion  .  to  science 
which  led  Chappe  to  brave  the  perils  of  a  Siberian  journey 
in  those  days  induced  him  eight  years  later  to  run  what  proved 
to  be  a  greater  risk,  in  crossing  the  Atlantic  Ocean,  and 
proceeding  through  Mexico  to  California,  for  the  purpose  of 
observing  the  transit  of  1769.  From  this  journey  he  never 
returned.  The  whole  party  were  in  turn  smitten  with  fever 
not  long  after  the  phenomenon  had  taken  place ;   tenderly  did 

*  There  is  an  English   translation  by  "An  Englishwoman '^  (j77'^)  and 
dedicated  to  the  Czarina. 
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Chappe  care  for  the  others  till  seized  himself.  It  is  thought 
that  he  might  have  recovered  but  for  his  temerity  in  observing 
whilst  apparently  convalescent  the  eclipse  of  the  Moon  on  June  i8. 
He  died  on  August  i  ;  and  his  papers  were  brought  home  by 
Pauly,  almost  the  only  survivor  of  the  party.  The  transit  of 
Venus  was  observed  at  San  Joseph,  not  far  from  Cape  San  Lucas, 
the  southern  point  of  the  peninsula  of  California,  not  the  most 
favourable  position,  but  Chappe  feared  time  would  not  allow  (the 
voyage  and  journey  having  taken  longer  than  he  expected)  of 
proceeding  further. 

His  diary  and  observations  were  put  into  the  hands  of  J.  D. 
Cassini,  son  of  the  director  of  the  Paris  Observatory  (and  then 
styled  "  directeur  en  survivance  "),  who  afterwards  became,  on  his 
father's  death,  director,  taking  the  title  of  Comte  de  Thury.  He 
published  the  account  of  Chappe's  journey  in  his  own  words,  with 
a  discussion  of  the  results  of  his  observations — the  work  appearing 
in  1772  under  the  title  "Voyage  en  Calif ornie  pour  Tobservation 
du  passage  de  Venus  sur  le  disque  du  Soleil,  le  3  Juin,  1769." 
We  are  all  faraihar  with  Stone's  remarks  on  the  observations 
of  Chappe  and  Pauly  in  the  Monthly  Notices^  vol.  xxviii.  p.  255, 
soon  after  his  discussion  of  the  observations  of  Mars  at  its 
opposition  in  1862  had  made  it  clear  that  Encke's  value  of  the 
solar  parallax  was  about  a  quarter  of  a  second  too  small. 

Cassini  appends  to  his  work  on  Chappe's  journey  and  obser- 
vations a  supplement  entitled  '  Histoire  abregee  de  la  Parallaxe 
du  Soleil,'  in  which  he  gives  a  sketch  both  of  previous  attempts  to 
determine  the  solar  parallax,  and  a  brief  examination  of  the 
Dbservations  of  the  transits  of  Venus  in  1761  and  1769  with  their 
I'esults.  His  final  conclusion  is :  "  la  parallaxe  moyenne  de  huit 
fcecondes  et  demie  etant  celle  qui  s'accorde  avec  les  meilleures 
observations,  celle  qui  avoit  dej^  ete  indiquee  par  le  passage  de 
1/61  ;  on  pent,  a  ce  que  je  crois,  I'adopter,  sans  craindre  de 
s'eloigner  beaucoup  de  la  verite."  But  as  most  of  the  values  which 
he  quotes  exceed  this  by  about  o"'2,  I  presume  he  means  that  he 
did  not  consider  the  parallax  known  more  accurately  than  to  the 
nearest  half -second.  Lalande,  rejecting  the  Wardhus  observations, 
found  8"'5;  Pingre's  determination  amounted  to  8"'88,o"'o8 greater 
than  what  is  now  internationally  accepted  as  the  most  probable 
true  value,  8"'8o.  It  was  very  unfortunate  that  Cook's  party  was 
the  only  one  which  succeeded  in  observing  the  transit  in  the 
southern  hemisphere.  Chappe  had  originally  intended  to  endeavour 
to  do  so,  and  to  observe  the  transit  on  one  of  the  Solomon  Islands, 
but  he  coluld  only  have  reached  that  region  on  a  Spanish  vessel  and 
by  the  consent  of  the  court  of  Spain,  which  was  very  unwilling 
that  foreigners  should  acquire  a  knowledge  of  those  seas,  and 
therefore  proposed  to  him  as  an  alternative  to  afford  him  a 
passage  to  Mexico  for  observation  in  California,  which  was  what 
he  actually  carried  out.     Veron  also  hoped  to  observe  in  the 
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southern  hemisphere,  and  for  that  purpose  accompanied  Bougaiu- 
ville  in  his  voyage  round  the  world.  The  ship  got  out  of  the 
southern  seas  too  soon,  and  he  arrived  at  Pondi cherry  (where  he 
soon  afterwards  died)  too  late  for  the  transit. 

Tours  faithfully, 

Biackheath,  1902,  May  i.  ^ ,  T.  LxifK. 


The  Solar  Eclipse  of  August  28,  a.d.  360. 

GrENTLEMBW, — 

Mr.  Monck,  in  your  last  number,  calls  attention  to  this 
eclipse,  which  he  says  seems  to  him  "  to  prove  that  the  tables  used 
in  the  computation  were  inaccurate."  The  eclipse  in  question  is 
certainly  one  of  the  best  attested  in  history,  being  mentioned  by  a 
trustworthy  historian,  who  was  himself  an  eye-witness.  Its  cir- 
cumstances are  discussed  by  Prof.  Ginzel  in  his  monumental  work 
*  Spezieller  Kanon  der  Sonnen-  und  Mondfinsternisse,'  p.  212. 
He  thinks  it  quite  possible,  according  to  our  present  tables,  that 
a  small  eclipse  (somewhat  augmented  by  refraction)  may  have 
been  visible  at  sunrise  to  the  Eoman  army  in  the  position  it 
occupied,  and  that  reports  (perhaps  derived  from  Persian  prisoners) 
were  afterwards  received  of  its  having  been  much  larger  and 
of  longer  duration  in  regions  further  to  the  east,  which  led 
Ammianus  to  modify  in  his  history  the  account  of  what  he  had 
himself  seen.  Indeed  as  it  stands  it  cannot  apply  to  an  eclipse  as 
witnessed  at  one  place.  Grinzel  concludes  with  the  remark  : — 
*'  Das  fiir  den  gemeinen  Mann  Wunderbare  an  der  Sache  mag 
Ammianus  veranlassen,  von  dem  Hervortreten  von  Sternen  '  vom 
fruhen  Morgen  bis  zum  Mittag  hin '  zu  sprechen." 

Yours  faithfully, 
Biackheath,  1902,  May  5.  W.  T.  Ltn:n^. 


Photographic  Surveying, 

OBNTLEMEISr, — 

The  refreshing  discussion  at  the  meeting  of  the  Koyal 
Astronomical  Society,  reported  in  the  April  number  of  the 
Observatory^  calls  for  a  word  from  me.  Prof.  Turner  and  I  need 
scarce  differ  about  the  priority  of  the  idea  of  determining  the 
position  of  points  from  their  pictures  on  a  pair  of  plates  exposed 
in  the  same  vertical  plane  and  at  the  ends  of  a  base,  for  the  theory 
of  the  method  is  practically  the  game  with  that  of  stereoscopic 
pictures  given  in  text-books  of  Greometrical  Optics,  Heath's  for 
instance,  the  sole  difference  being  one  of  scale.  Beyond  this,  our 
common  ground,  there  only  remain  the  interesting  developments 
which  Prof.  Turner  has  given,  and  the  idea  of  the  application  of 
stereoscopic  measurement  to  surveying,  which  Prof.  Turner  says 
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had  not  occurred  to  him.  My  object  in  calling  attention  to  iny 
previous  paper  on  the  subject  was  simply  to  be  allowed  to  bring 
the  work  I  had  undertaken  to  a  conclusion. 

A  grant  has  been  made  by  the  Prime  Minister  of  the  Cape 
Colony  for  the  construction  of  the  apparatus  proposed  by  me,  so 
that  I  hope  the  complete  method  will  in  due  course  be  submitted 
to  a  practical  test,  which  may  possibly  show  that  there  is  something 
more  in  the  views  of  Sir  David  Gill,  Prof.  Turner,  and  myself  than 
Major  Hills  is  willing  to  allow.  Meanwhile,  I  send  you  a  stereo- 
scopic print  from  portions  of  two  negatives  exposed  by  me  early 
last  year,  which  indicates  sufficiently  the  advantages  that  stereo- 
scopic examination  of  plates  affords  in  the  automatic  identification 
of  all  corresponding  pairs  of  points  and  in  bringing  into  prominence 
topographical  features  not  obvious  in  either  picture. 

Yov  want  of  suitable  measuring-instruments,  the  chief  use  I 
have  made  of  the  stereoscopic  method,  occasionally  since  1898,  has 
been  in  the  sketching  in  of  topographical  features  between  points 
determined  by  ordinary  survey.  In  this  simple  form  the  method 
has  given  me  remarkable  help  in  analysing  badly  defined  topography, 
and  that  led  me  to  attempt  to  perfect  it. 

Tours  faithfully. 

Forest  Department,  Oape  Town,  H.  Gr.  FOTJEOADE. 

1902,  May  6. 


NOTES. 

Comet  Notes. — No  observations  of  Brooks's  Comet  {a  1902) 
later  than  April  19  are  reported.  Had  Mr.  Brooks  not  discovered 
the.comet  on  April  15,  it  would  probably  have  escaped  detection 
altogether,  as  it  quickly  passed  to  a  region  unfavourable  for 
observation.  Prof.  Wolf  obtained  a  photograph  of  the  comet 
with  7  min.  exposure  on  April  18.  It  was  very  faint  and  scarcely 
measurable ;  there  was  no  perceptible  nucleus,  but  a  broad  fan- 
shaped  tail  in  position-angle  300°.  The  southern  concave  edge  of 
the  tail  was  (fistinctly  brighter  than  the  northern  {Astr,  Sack. 

3792). 

Popular  Astronomy  for  May  contains  a  search  ephemeris  for 
Comet.  1895  II.  (Swift),  by  Mr.  Y.  E.  Seagrave,  based  on  Mr.  H. 
E.  Morgan's  elements  in  Astr,  Journ.  451.  The  comet  approaches 
Jupiter's  orbit  within  about  5  millions  of  miles  in  longitude  179° ; 
but  no  very  close  approach  has  occurred  since  the  last  apparition, 
so  that  the  perturbations  (which  have  not  been  computed)  are 
probably  not  large. 
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Perihelion  passage  Nov.  9*^*6  ;  comet  brightest  Oct.  27,  when  it 
is  distant  1*29  from  the  Earth,  1*31  from  the  Sun. 

*  Publications  of  the  Lick  Observatory/  vol.  vii.  part  i, 
contains  a  "  Short  Method  of  Determining  Orbits  from  Three 
Observations,"  by  A.  O.  Leuschner.  The  three  observations  are 
supposed  to  be  so  near  together  that  the  E.A.  and  Dec.  can  each 
be  expressed  in  the  form  A  +  B^  +  C<^  the  higher  powers  being 
neglected.  Transformation  to  the  ecliptic  is  deferred  till  the 
final  elements  are  deduced,  this  saving  much  labour  and  risk  of 
error.  In  these  respects  the  method  is  identical  with  that  given 
by  Airy  in  the  '  Memoirs  of  the  Eoyal  Astronomical  Society  '  some 
sixty  years  ago :  but  some  improvements  are  introduced  here, 
notably  a  utilization  of  Table  xiii.  a  in  Oppolzer's  Bahnbestimm- 
ung  to  more  rapidly  solve  the  equation  of  the  7th  degree  in  z 
(the  ratio  of  the  distance  of  the  comet  to  that  of  the  Sun). 

Elegant  methods  are  also  indicated  of  obtaining  a  closer  approx- 
imation, and   of  introducing  the   corrections   for   parallax   and  • 
aberration  without  repeating  the  whole  work  ah  initio. 

Two  fully  worked-out  examples  are  given,  viz.,  Comet  1900  III. 
and  Planet  1900  Gr.A.  The  observations  used  for  the  comet 
were  made  by  Mr.  Aitken  on  1900,  Dec.  24,  26,  28;  the  photo- 
graphs of  the  planet  were  taken  on  1900,  June  28,  30,  .Tuly  2. 
The  method  seems  a  very  convenient  one  both  for  obtaining  first 
approximations  to  an  orbit,  and  afterwards  for  correcting  them  to 
represent  later  observations.  A.  C.  D.  C. 

Minor  Planet  Notes. — Three  new  planets  were  discovered  at 
Heidelberg  on  May  7  :  HX,  HY  (each  of  mag.  12*5)  by  Wolf, 
HZ  (mag.  i2*o)  by  Camera. 


The  Constant  of  Abeeeation. — The  evidence  that  the  adopted 
value  of  this  quantity  needs  reconsideration  is  still  accumulating. 
From  1857  until  the  end  of  the  last  century,  W.  Struve's  value 
2o"'445,  fotind  from  observations  with  the  prime-vertical  transit 
instrument  at  Poulkova,  was  used  in  the  computation  for  the 
Nautical  Almanac,  and  in  the  almanac  for  the  current  year  20" '47 
is  given  as  the  adopted  constant,  but  many  determinations  which 
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take  account  of  the  variation  of  latitude  tend  to  show  that  the  value 
is  well  above  2o"*5.  A  recent  number  of  the  Astronomical  Journal 
(No.  520)  contains  two  investigations  by  Dr.  Chandler :  one,  a 
discussion  of  observations  made  by  Talcott's  method  at  various 
latitude-stations,  gives  2o"'555  as  the  value  of  the  constant  of 
aberration ;  the  other,  which  is  a  re-examination  of  Pond's  obser- 
vations of  Polaris  with  the  Trough  ton  mural  circle,  gives  2o"'578 
as  the  value  of  the  same  quantity.  Dr.  Chandler  adds  that  the 
general  mean  obtained  from  an  unpublished  discussion  of  all  the 
extant  determinations  of  the  aberration  constant  suitable  for  use 
(more  than  forty  in  number)  shows  the  true  value  of  the  constant 
to  be  very  close  to  2o"'53.  Incidentally  the  second  of  these  two 
investigations  shows  the  parallax  of  Polaris  to  be  —  o"'oo6,  and 
the  adoption  of  the  new  value  for  the  aberration  constant  will 
explain  certain  discordances  found  by  Dr.  Auwers  in  his  reduction 
of  these  observations,  for  which  he  applied  empirical  corrections. 


The  Parallax  of  Nova  Pebsei. — Dr.  Chase,  of  Yale  College 
Observatory,  publishes  in  Ast,  Journal,  No.  520,  a  value  of  the 
parallax  of  the  Nova  in  Perseus  deduced  from  observations  with 
the  heliometer  between  1901  February  24  to  1902  February  9. 
The  distances  of  the  object  were  measured  from  two  comparison 
stars  of  about  the  eighth  magnitude,  the  light  of  the  Nova  being 
screened  down  to  about  this  magnitude  in  the  earlier  part  of  its 
career,  and  the  parallax  relative  to  these  stars  comes  out  —  o"'oi2, 
with  a  probable  error  of  +o"'oi4 ;  so  that  if,  as  Kapteyn  suggests, 
the  average  parallax  for  an  eighth  magnitude  star  is  -f-o"*oo7,  the 
absolute  parallax  of  Nova  Persei  would  be  —  o"'oo5.  A  somewhat 
similar  determination  by  Dr.  Ernst  Hart  wig,  of  Bamberg,  shows 
the  parallax  to  be  negative — that  is  to  say,  it  is  farther  away  than 
the  comparison  stars. 

The  Leeds  Asteonomical  Society. — We  have  before  mentioned 
the  Journal  of  this  enterprising  Society  as  supplying  most  inter- 
esting reading,  and  the  volume  for  the  year  1901,  which  we  have 
lately  been  favoured  with,  in  no  way  belies  its  reputation.  Besides 
a  succinct  account  of  the  astronomical  events  of  the  year,  Nova 
Persei,  the  Comet,  the  Conjunction  of  Jupiter  and  Saturn,  and 
other  events,  it  contains  several  articles  on  diverse  subjects  which 
are  all  very  thought-inspiring.  Mr.  Ivo  Grregg  contributes  a 
valuable  article  on  Meteors;  Mr.  Watson  has  another  on  the 
Twelve  Movements  of  the  Earth,  which,  while  it  does  not  bring 
out  any  absolutely  new  facts,  is  an  excellent  summary  of  the 
geometry  of  our  planet.  A  philosophical  study  of  the  Kelation  of 
Man  to  the  LTni verse,  by  Mr.  W.  D.  Barbour,  and  another  of 
Mr.  Whitmell's  ingenious  investigations,  "The  Planet  Neptune 
as  a  View  Point,"  find  place  in  this  issue  of  the  journal,  with  other 
things  which  space  prevents  us  from  mentioning  in  detail. 
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The  Eed  Spot  ox  Jupiter. — Mr.  Stanlev  Williams*  observations 
of  the  Eed  Spot,  though  made  under  unfavourable  conditions 
owing  to  the  great  S.  declination  of  the  planet,  shows  {Ast.  Nach, 
No.  3786)  that  the  rotation-period  of  this  object  is  shortening,  a 
fact  which  has  been  noted  by  other  observers.  The  mean  rotation- 
period  of  the  spot  in  1901  was  found  to  be  9**  55"™  4o*'92,  which 
is  r-38  less  than  was  shown  by  Mr.  "Williams'  observations  in  the 
previous  year.  This  observer  confirms  Prof.  G-.  W.  Hough's  con- 
clusion that  there  has  not  been  any  material  change  in  the  length 
of  the  spot  during  the  past  twenty  years. 

Saturn  visible  through  the  Cassini  Division. — Mr.  Whit- 
mell  points  out  (Asi.  Nach,  3793)  that  on  July  17  next  an  obser- 
vation will  be  possible  of  a  kind  of  which  there  are  only  a  few 
records*.  Viewed  from  Saturn,  the  Sun  and  the  Earth  will  have 
the  same  elevation  above  the  plane  of  the  ring,  so  that  the  streak 
of  sunlight  which  passes  through  the  Cassini  division  on  to  the 
ball  of  the  planet  will  be-  reflected  back  to  certain  parts  of  the 
Earth  through  the  same  division,  or,  in  other  words,  it  will  be 
possible  to  see  from  some  places  (but  the  exact  position  of  these 
is  not  easily  calculable)  Saturn  through  the  division  in  the  rings. 
On  the  same  date  a  Saturnian  observer  will  be  able  to  see  a  solar 
transit  of  the  Earth. 


Volcanic  Eruptions  in  the  West  Indies. — During  the  past 
month  the  world  has  been  startled  by  a  catastrophe  of  Nature 
probably  unparalleled.  Two  slumbering  volcanoes  in  islands  of 
the  West  Indian  group  have  suddenly  burst  forth,  with  most 
disastrous  effects  to  the  inhabitants  of  the  towns  near.  This 
would  scarcely  call  for  mention  in  these  pages  but  for  the  fact  that 
astronomical  causes  have  been  assigned  for  the  eruption.  In  the 
first  place,  the  first  eruption  happened  at  time  of  new  Moon,  and 
when  the  Moon,  which  was  at  an  un^isually  close  perigee,  was 
nearly  in  the  zenith  of  the  volcano ;  and  as  it  has  been  suggested 
that  Earth-tides  caused  by  lunar  and  solar  attraction  may  cause 
earthquakes,  it  is  pointed  out  that  the  circumstances  favoured  this 
hypothesis.  Sir  Norman  Lockyer  seeks  to  show  a  connection 
between  eruptions  such  as  this  and  the  sun-spot  period,  a  connection 
which  be  says  was  suggested  by  Wolf  half  a  century  ago.  He  states 
that  in  1867,  which  was  a  time  of  minimum,  there  were  volcanic 
eruptions  in  South  America,  Formosa,  and  of  Vesuvius.  At  the 
maximum  of  1871-72  there  were  eruptions  at  Martinique  and  St. 
Vincent.  At  the  maximiim  of  1883  the  Krakatoa  explosion  hap- 
pened ;  and  this  year  it  is  a  time  of  minimum.  But  it  is  difficult  to 
see  why  both  great  and  small  solar  activity  should  cause  these  things. 

*Iln  tlie  number  (vol.  xii.  7)  of  the  B.  A.  A.  Journal  just  published,  Mr. 
Whitniell  states  that  Prof.  C.  A.  Young,  to  whom  he  had  communicated  his 
note,  was  able  to  give  him  previous  instances.  The  references  happen  to  be  in 
vol.  vii.  of  this  Magazine.  Mr.  Lassell  saw  the  phenomenon  in  1852,  and 
Prof.  Young  and  Prof.  A.  Hall  in  1883. 
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Stonyhfest  College. — It  seems  scarcely  necessary  to  inform 
our  readers  of  the  contents  of  the  Annual  Report  o£  this  institu- 
tion so  far  as  they  relate  to  astronomy,  for  Father  Sidgreaves 
communicates  his  results  so  promptly  to  the  Astronomical  Societ}^ 
that  their  substanccj  has  already  appeared  in  our  pages.  It  will  be 
seen  from  another  page  in  this  number  that  the  spectroscopic 
observations  of  Nova  Persei  formed  a  large  part  of  the  work  for 
last  year.  During  the  interval  in  the  summer  months,  when  the 
^ova  was  not  well  placed  for  observation,  the  prismatic  camera 
Avas  employed  on  Arcturus  and  a  Cygni  for  the  construction  of  its 
wave-length  curve,  and  /3  Lyras  and  y  Cassiopeiae  for  the  extension 
of  their  spectra  into  the  shorter  wave-lengths. 

It  is  recorded  that  drawings  of  sun-spots  were  made  on  235 
days,  which  is  not  strictly  true,  for  though  this  is  the  number  of 
days  on  which  tlie  solar  surface  was  examined,  on  91  of  them 
there  were  no  spots  to  draw ;  and  in  connection  with  this  fact  it  is 
worth  while  turning  to  another  page  of  the  booklet  which  gives 
the  dates  of  magnetic  disturbance.  It  is  seen  here  that  there  was 
no  day  of  great  disturbance  during  the  year,  and  comparatively 
few  to  which  the  word  moderate  could  be  applied.  The  total 
rainfall  during  the  year  was  8  inches  below  the  average,  which 
was  a  loss  of  1 7  per  cent,  to  the  annual  water-supply. 


ASTEONOMICA.L  Ephemebides.  —  The  following  has  been 
communicated  by  Prof.  A.  Hall  to  the  Astronomical  Journal 
(No.  521):— 

The  managers  of  the  Connaissance  des  Temps  have  taken  a  step  which  might 
well  have  heen  taken  twenty  years  ago ;  that  is,  they  will  omit  the  lunar  dis- 
tances after  1905.  With  the  great  extension  of  accurate  determinations  of 
longitude,  by  means  of  telegraphic  lines,  the  need  of  lunar  distances  has  become 
small,  and  they  are  rarely  used.  If  a  case  should  occur  it  could  be  computed 
directly  by  some  of  the  simple  formulas  such  as  Bremikor's.  Such  a  change  in 
the  American  Ephemcris  would  save  yearly  seventy-two  pages  of  printed 
matter. 

Again,  what  is  the  use  of  so  much  space  being  given  to  the  small  stars  occulted 
by  the  Moon  ?  Probably  one-fifth  of  this  space  is  sufficient  to  give  all  the  data 
really  needed  for  the  bright  stars  and  the  groups. 

Although  time  will  no  doubt  show  defects  in  the  theories  of  the  planets,  our 
present  tables  appear  to  be  accurate  and  well  established.  This  is  not  the  case 
with  the  secondary  systems.  The  twenty  satellites  of  the  outer  planets  need 
new  orbits  and  tables,  made  with  a  uniform  method  and  notation.  It  is  time 
that  the  Saturnian  system  should  be  investigated  as  a  whole,  and  not  by  parts. 
The  great  telescopes  can  now  furnish  good  observations,  and  it  is  to  be  hoped 
tliat  observers  may  unite  on  one  plan.  On  account  of  the  ring  and  the  figure 
of  the  planet,  and  its  brightness,  Titan  is  a  good  centre  to  which  the  observa- 
tions can  be  referred. 

Professor  H.  Struve  has  begun  a  good  work  on  this  grand  system,  and  his 
investigations  should  be  continued.  The  figure  of  the  planet,  the  attraction  of 
the  ring,  the  action  of  the  satellites  on  each  other,  the  curious  motions  of 
Hyperion,,  and  the  action  of  the  Sun  011  the  satellites,  ought  to  be  discussed  in 
a  general  manner.  This  is  a  work  that  might  well  be  undertaken  by  the  Office 
of  the  Armricau  Ephemcris.  The  theories  of  Jupiter's  satellites  also  need 
revision  and  new  tables. 

In  the  future,  stellar  astronomv  will  demand  more  attention.     Besides  the 
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proper  motions  of  the  stars  and  the  motion  of  the  Sun  in  space,  which  are  being 
slowly  disclosed,  it  would  be  well,  I  think,  if  the  rapid  double  stars,  the  variable 
stars,  and  stars  with  peculiar  and  interesting  motions  could  be  noticed  in  a 
way  that  would  direct  the  observers.  They  would  need  but  a  small  space  in  the 
Ephemeris. 

Gothen,  Conn.,  1902,  May  7. 


The  Cold  Weather  in  May. — After  a  period  of  exceptional 
warmth  in  April,  lasting  from  the  15th  to  the  27th  (the  thermo- 
meter registering  68°* 2  on  April  19),  very  cold  and  inclement 
weather  set  in  and  continued  till  May  22.  Temperature  during 
this  period  ranged  between  58°'3  on  May  17  and  29°-8  on  May  14, 
the  mean  being  44°'8,  which  is  6°' 7  lower  than  the  average  value. 
In  the  past  60  years  no  other  period  of  such  extreme  severity  at 
the  latter  part  of  spring  appears  to  have  been  recorded ;  but  in 
1874  in  a  similar  period  of  20  days,  from  May  i  to  20,  the  mean 
temperature  was  46°'6  ;  in  1885,  for  the  22  days  May  i  to  22  the 
mean  was  47°'4  ;  and  in  1845,  for  the  23  days  May  4  to  26,  the 
mean  was  47°'5.  Cold  rains  and  hail  fell  on  18  days  to  the  amount 
of  2'77  inches,  being  very  nearly  the  same  amount  as  the  rainfall 
recorded  on  37  rainy  days  in  the  three  months  January  to  March. 
Until  the  23rd  sunshine  was  very  deficient,  amounting  only  to 
25  per  cent,  of  the  possible  amount ;  but  after  the  24th,  when  the 
weather  became  warm  and  sunny,  the  sunshine  for  the  four  days 
May  24  to  27  sprang  up  to  72  per  cent,  of  the  possible  duration. 

W.  C.  N. 

Obittjakt. — Announcement  is  made  of  the  death,  at  the  early 
age  of  37,  of  Herr  J.  N.  Krieger,  an  amateur  astronomer  who  had 
devoted  himself  since  1890  to  a  study  of  the  Moon's  surface,  and 
to  making  an  Atlas  of  our  satellite.  An  account  of  this  work  by 
Mr.  Goodacre  will  be  found  on  p.  225  of  this  number. 

Astronomy  was  represented  at  the  Eoyal  Society  Conversazione 
on  May  14  by  an  exhibition  of  photographs  of  the  planet  Eros, 
taken  at  the  Cambridge  Observatory,  and  diagrams  of  results 
deduced  therefrom,  which  were  ably  explained  by  Mr.  Hinks. 
By  a  series  of  Spectra  of  Meteorites,  and  other  elements,  mainly 
terrestrial,  exhibited  by  Sir  Norman  Lockyer,  and  by  the  MSS, 
relating  to  the  discovery  of  Neptune,  sent  by  St.  John's  College, 
Cambridge,  through  Prof.  Sampson.  Photographs  of  the  Nebula 
surrounding  Nova  Persei,  taken  at  the  Yerkes  Observatory,  were 
also  on  view. 

The  list  of  Candidates  selected  by  the  Council  for  election  as 
Pellows  of  the  Eoyal  Society  contains  the  names  of  two  astronomers 
— Hugh  Frank  Newall,  of  4he  Cambridge  Observatory,  some- 
time Secretary  of  the  Eoyal  Astronomical  Society,  and  Sidney  S. 
Hough,  Chief  Assistant  of  the  Eoyal  Observatory,  Cape  of  Grood 
Hope,  to  whom  we  offer  our  congratulations. 

We  are  informed  that  Dr.  Doberck,  the  Director  of  the  Hong 
Kong  Observatory,  is  resigning  his  post  on  account  of  ill-health. 
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The  Observatory  of  the  late  Col.  Cooper  at  Markree,  Ireland, 
which  was  in  the  charge  of  Dr.  Doberck  before  he  went  to  Hong 
Kong,  and  has  since  been  under  the  charge  of  Dr.  Marth  and 
Mr.  Henkel  successively,  is  to  be  for  the  present  disused. 

Visitation-Day  at  Greenwich  Observatory  will  be  on  Saturday, 
June  7.  The  Visitors  will  dine,  as  in  former  years,  at  the  Criterion 
liestaurant,  Piccadilly  Circus. 

The  next  Meeting  of  the  Eoyal  Astronomical  Society  will  be 
on  [Friday,  June  1 3 ;  of  the  British  Astronomical  Association  on 
Wednesday,  June  25. 


From  an  Oxford  Note-Book. 

Few  questions  are  of  wider  importance  to  the  practical  astronomer 
at  the  present  time  than  that  of  the  optical  distortion  of  object- 
glasses  and  mirrors.  How  faithful  are  the  photographs  we  are 
taking  ?  Much  has  been  done  to  elucidate  this  point,  and  the 
answer  is  generally  in  favour  of  the  photographs ;  but  much  more 
remains  to  be  done.  An  interesting  contribution  to  the  literature 
of  the  subject  has  just  been  made  by  Mr.  Harold  Jacbby,  of  the 
Columbia  College  Observatory,  who  has  measured  some  photo- 
graphs taken  at  the  Cape  Observatory  with  the  Astrographic 
Telescope.  These  photographs  were  specially  taken  for  the 
investigation  of  one  particular  form  of  possible  optical  distortion, 
viz.,  that  which  is  represented  by  a  difference  of  scale- value  in 
different  directions.  Mr.  Jacoby  had  the  happy  thought  that  if 
the  same  stars  were  photographed  several  times,  with  the  tele- 
scope rotated  roui^d  its  optical  axis,  a  comparison  of  the  results 
should  show  any  scale-difference  of  this  kind.  Rotation  round 
the  optical  axis  can  be  conveniently  obtained,  without  any  special 
structural  arrangement,  by  photographing  the  Pole,  with  the 
instrument  set  to  different  hour-angles :  and  in  this  way  accord- 
ingly four  plates  were  taken  at  the  Cape,  measured  and  compared 
at  Columbia  College ;  and,  as  a  result,  Mr.  Jacoby  announces  that 
there  is  no  optical  distortion  of  the  kind  considered. 


Unfortunately  for  his  conclusion,  his  own  figures  prove  exactly 
the  reverse.  He  has  exhibited  his  residuals  in  a  diagram,  from 
which  it  18  not  easy  to  make  any  definite  inference  at  a  mere 
glance,  but  from  which,  with  a  little  patience,  the  facts  may  be 

fithered.     It  is   easier,   however,   to   take    the  actual  figures, 
orming  the  mean  of  his  residuals  of  Aa  sinp  for  every  3  hours 
\u  e.f  23^-1^,   o''-2^  I''-3^  &c.)»    we  get  the  following  results, 
the  unit  being  o"-oi :   4-7i  +ii>  +12,   +7,  -^s^  -^4,  —4,  —9, 
-II,  —7,  -5»-4,  o,  +3»  +7,  +8,  +8,  +7,0,-4,-8,  -12, 

'f  OIu  XXT.    •  X 
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_Q^  ^y.  This  represents  an  inequality  with  coefficient  o"*!!; 
which  should  be  increased  to  o"'i4,  becauss  it  has  been  reduced  in 
the  process  of  taking  means  for  every  3  hours.    Now  if  we  have 

a  distortion 

Ay=s2/i.t/,     Aa7=o 

(representing  a  different  scale-value  in  sc  and  y),  the  corresponding 
effect  on  polar  co-ordinates  (r,  6)  is 

Ar  =s  /Ltr(  T  —  cos  26),     rA6  =  /ur  sin  26. 

We  are  concerned  with  the  second  of  these,  and  r  =  2000"  approxi- 
mately.   Hence 

^  =  0' 14/2000  =  "00007,      fl-J^.     2/i='OOOI4.    • 

The  difference  of  scale-values  in  oc  and  y  thus  sensibly  affects  the 
fourth  place  of  decimals.  I  have  lumped  all  the  four  plates 
together  (after  making  allowance  for  the  rotation  of  the  field  as 
indicated  in  the  paper);  but  each  separately  shows  the  same 
effect,  and  the  close  agreement  testifies  to  the  success  of 
Mr.  Jacoby's  ingenious  method.  A  little  more  care  in  the  final 
step  would  have  spared  him  the  false  conclusion. 

DirrBEBNCES  of  scale-value  of  this  kind  are  shown  by  the 
Oxford  plates.  In  a  paper  on  optical  distortion  of  a  different 
kind  {M(m,  Not,  lix.  p.  438)  the  mention  of  this  fact  was  over- 
looked, and  I  am  obliged  to  Mr.  Jacoby  for  drawing  attention  to 
the  oversight.  The  information  omitted  shall  be  collected  and 
published ;  for  the  whole  subject  is  of  vital  interest.  Moreover, 
there  is  one  point  which  calls  for  special  examination.  If  the 
telescope  be  rotated,  eu  a  wTiole,  round  its  optical  axis,  the  differ- 
ences of  scale-value  may  be  due  to  either  the  object-glass  or  the 
plate.  It  is  not  easy  to  see  how  tilt  of  the  plate  could  give  rise 
to  such  an  effect;  but  the  safest  plan  would  be  to  rotate  the 
ol^ect-glass  separately.  Experiments  of  this  kind  requi^re  a  little 
arrangement,  but  there  is  no  serious  difficulty  in  carrying  them 
out ;  and  the  results  would  practically  settle  the  question.  A 
good  deal  of  ink  has  been  spent  in  discussing  whether  to  assume 
four  constants  or  six  in  the  equations,  and  perhaps  we  may 
moderate  the  flow  of  it.  The  obvious  advantage  of  using  six  is, 
of  course,  that  it  affords  a  valuable  check  on  the  results,  which  is 
entirely  lost  by  using  four. 

I  HATE  just  been  looking  through  the  'Journals  of  Walter 
White,'  Assistant-Secretary  of  the  Boyal  Society  (Chapman  & 
Hall,  1898).  The  book  might  have  been  inspired  by  a  circum- 
stance mentioned  under  date  1849,  Feb.  10 : — "  Mr.  Moseley  said 
today  that  if  all  the  on  dits  of  science  were  set  down  daily,  the 
result  would  be  valuable  some  twenty  years  hence.'*  But  the 
Journal  began  in  1833,  and  though  this  remark  may  have  kept  it 
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slive,  it  did  not  start  it.  Whether  the  result  can  be  called 
valuable  is  perhaps  doubtful,  but  it  is  distinctly  amusing.  We 
^et  glimpses  of  the  past : — 

1845,  January  31. — Heard  Faraday  lecture  at  the  Royal  Institution  on  the 
Liquefaction  and  Solidification  of  Substances  commonly  called  gaseous.  Saw 
for  the  first  time  in  my  life  Carbonic  Acid  in  a  solid  state :  tbe  method  by 
which  he  produces  an  inconceivable  degree  of  cold  was  beautifully  explained 
and  illustrated. 

1845,  November  29. — It  is  said  that  the  Oxford  professors  rejdce  at  his 
(Buckland's)  promotion,  saying  "  Thank  God  he  is  gone,  if  we  could  only  get 
rid  of  Daubeny  we  should  not  have  a  scientific  man  amongst  us." 

An  entry  on  1850,  May  i,  gives  a  vivid  account  of  Airy's  discovery 
of  the  compensation  of  the  compass  of  iron  ships.  An  interesting 
ceremony  is  sketched  und6r  date  1858,  Sept.  21: — 

To  Grantham  in  charge  of  the  Royal  Society's  Newton  Telescope.  A 
pleasant  journey,  and  aU  new  to  me.  The  telescope  was  carried  in  the 
procession  by  some  of  the  Grammar  School  boys.  Lord  Brougham  delivered 
the  oration  to  inaugurate  the  statue  of  Newton.  It  was  a  rare  intellectual 
treat. 

There  is  a  good  deal  about  Tennyson,  and  a  few  pages  about 
the  reception  of  Darwin's  '  Origin  of  Species.'  Some  of  the 
anecdotes  are  good,  e,  g,  one  of  Carlyle,  who  "  at  the  far  end  of 
the  table  discoursed  so  long  on  silence  that  no  one  else  could  get 
a  chance  to  be  heard."  And  there  are  some  entries  about  living 
persons  which  the  Editor  had  better  have  suppressed,  for  I  fear 
that  they  may  induce  people  like  myself  to  read  the  book. 


A  BIOGRAPHY  of  a  Very  different  type,  for  which  a  second-hand 
bookseller  asked  the  small  sum  of  eighteen  pence,  is  Miss  Seward's 
*  Life  of  Erasmus  Darwin '  (1804).  I  believe  that  Charles  Darwin 
showed  conclusively  in  a  later  work  that,  as  a  piece  of  character 
drawing,  Miss  Seward's  picture  of  his  grandfather  is  faulty  ;  but 
I  am  at  the  moment  only  concerned  with  two  poetical  extracts 
quoted  in  the  work.  The  first  treats  of  the  birth  of  the  Moon, 
which  seems  to  have  arrested  the  attention  of  more  Darwins  than 
one,  though  in  the  course  of  a  century  or  so  the  family  traditions 
have  been  somewhat  modified : — 

When  rose  the  continents,  and  sunk  the  main, 
And  Earth's  huge  sphere,  exploding,  burst  in  twain, 
Gnomes,  how  you  gaz'd,  when  from  her  wounded  side 
Where  now  the  South-sea  rolls  its  waste  of  tide 
Rose,  on  swift  wheels,  the  Moon's  refulgent  car, 
Circling  the  solar  orb,  a  sister  star ; 
Dimpled  with  vales,  with  shining  hills  emboss'd 
And  roll'd  round  Earth  her  airless  realms  of  Irost. 


Thb  second  extract  indicates  that  a  good  deal  was  expected  of 
balloons  in  those  early  days.  The  whole  poem  is  called  '*  The 
Botanic  Gtirden,"  and  this  is  from  the  second  canto  of  the  second 


248  ^ote$.  [No.  81»l        ■ 

part,  which  is  called  *'  Loves  of  the  Plants  " :   but  how  it  weaveB 
into  the  plot  I  have  not  yet  had  an  opportunity  of  finding  out. 

Bise,  great  Mongolfier  I  urge  thy  venturous  flight 

High  o*er  the  Moon's  pale,  ice-refleeted  light ;  * 

High  o*er  the  pearly  star,  whose  beamy  horn 

Hangs  in  the  east,  gay  harbinger  of  mom ; 

Leave  the  red  eye  of  Aiars  on  rapid  wing, 

Jove's  silver  guards,  and  Saturn's  dusky  ring : 

Leave  the  fair  beams,  that,  issuing  from  afar. 

Play,  with  new  lustre,  round  the  Georgian  star ; 

Shun,  with  strong  oars,  the  Sun's  attractive  throne. 

The  sparkling  zodiac,  and  the  milky  zone. 

Where  headlong  comets,  with  increasing  force, 

Through  other  systems  bend  their  blazing  course ! 

For  thee  Cassiope  her  chair  withdraws, 

For  thee  the  Bear  retracts  his  sliaggy  paws. 

High  o'er  the  north  thy  golden  ort)  shall  roll, 

And  blaze  eternal  round  the  wondering  pole. 

So  Argo,  rising  from  the  southern  main. 

Lights  with  new  stars  the  blue,  etherial  plain  ,' 

With  favoring  beams  the  mariner  protects. 

And  the  bold  course,  which  first  it  steered,  directs. 

Miss  Seward  herself  several  times  comments  on  astronomical 
topics.  Tims  she  points  out  Cowper's  (mis-?)  translation  of 
Homer : — 

As  when  around  the  clear,  bright  Moon,  the  stars 
Shine  in  full  splendour. 

Of  more  general  interest,  now  that  the  Education  Bill  i»  in  all 
our  minds,  is  the  story  of  a  gentleman  (the  same,  I  beliere,  who 
wrote  *  Sandford  and  Merton  ')  who  had  peculiar  views  of  female 
education : — 

His  experiments  had  not  the  success  he  wished  and  expected.       Her  spirit  ' 

could  not  be  armed  against  the  dread  of  pain  and  the  appearance  of  danger. 
When  he  dropped  melted  sealing-wax  upon  her  arms  she  did  not  endure  it 
heroically,  nor  when  he  fired  pistols  at  her  petticoats,  which  she  believed  to  be 
charged  with  balls,  could  she  help  starting  aside,  or  suppress  her  screams. 

It  is  pleasant  to  he  able  to  add  that  these  experiments  were 
soon  relinquished,  and  that  the  subject  of  them  ultimately  ended 
her  days  happily  on  the  central  meridian.  In  1804  it  is  recorded 
that  she  "  yet  lives  with  the  good  Dr.  Burney  of  Greenwich  as 
his  housekeeper  and  assistant  in  the  cares  of  his  academy." 


At  the  present  moment  (May  23)  it  is  not  known  who  will  win 
the  Derby  ;  but  I  see  that  the  Derby  Selling  Handicap  was  won 
yesterday  by  Rayleigh,  by  St.  Angelo — Chemistry ;  and  that 
Induction  was  only  third.  Lower  down  the  column  lists  are 
given  for  the  Ascot  Meeting,  and  we  shall  follow  with  interest 
the  doings  of  Chacomac,  Refractor,  and  Rising-Glass ;  but  with 
special  anxiety  the  successes  of  Spectrum,  whose  jockey  is 
Huggins ! 


.AccMs-iiCT  ArUttATi*.  IDIW.     IVkMitp  oh  antUcnlip"- 
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MEETING  OF  THE  EOYAL  ASTRONOMICAL  SOCIETY. 

Friday,  1902  June  13. 

Dr.  J.  W.  L.  Glaishbe,  M.A.,  F.E.S.,  President,  in  the  Chair. 

Secretaries :  F.  "W.  DrsoN,  M.A.,  F.R.S.,  and 
E.  T.  AVhittakee,  M.A. 

The  Minutes  of  the  previous  Meeting  were  read  and  confirmed. 

Mr,  Wkittaker,  Since  the  last  Meeting  68  presents  have  been 
received,  and  of  these  may  be  specially  mentioned  three  volumes 
presented  by  M.  Bigourdan,  of  the  Paris  Observatorj-,  namely,  his 
edition  of  Pingre's  'Annales  Celestes  du  Dix-septieme  Siocle,' 
and  two  volumes  of  his  observations  of  Nebula?.  From  Prof. 
Wislicenus  we  have  received  the  Astronomischen  JaJireshericJu  for 
the  year  1901,  and  from  the  Solar  Physics  Observatory  a  catalogue 
of  470  of  the  brighter  stars,  classified  according  to  tlieir  chemistry. 
"We  have  also  received  from  the  Dutch  Eclipse  Committee  a 
preliminary  report  of  the  Dutch  Expedition  to  Sumatra. 

Hie  President  I  am  sure  you  ^vill  pass  a  vote  of  thanks  to  the 
Donors,  especially  to  M.  Bigourdan,  who,  I  am  glad  to  say,  is  here 
to-night,  and  will,  I  believe,  make  some  remarks  to  the  Society  on 
the  subject  of  his  observations  of  NebulsB. 

M.  Bigourdan,  J'ai  Thonneur  de  presenter  a  la  Societe  Royale 
Astronomique  deux  volumes  qui  renferment  une  partie  de  mes 
observations  de  nebuleuses,  observations  auxquelles  j'ai  consacrc 
presque  tout  mon  temps  depuis  plus  de  18  annees.  Permettez- 
moi  d'indiquer  rapidement  le  but  que  j'ai  poursuivi  en  entreprenant 
ce  travail,  lesmoyens  qui  ont  ete  employes,  et  enfinson  etat  actuel 
d'avancement. 

II  est  k  peine  nccessaire  de  rappeler  quel  rule  capital  jouent  les 
nebuleuses  dans  les  theories  cosmogoniques :  toutes  fout  naitre  le 
8yBt6me  solaire,  ou  mome  uu  plus  ou  moins  grand  nombre  de 
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systemes  stellaires,  d'une  masse  nebuleuse  excessivement  etendue, 
animee  a  rorigine  de  mouvements  tourbillonnaires,  et  qui  se 
condenserait  graduellement  sous  riufluence  de  I'attraction  mutuelle 
de  ses  particules. 

Pour  verifier  ces  hypotheses  il  serait  tres  utile  de  connaitre  les 
distances  des  nebuleuses,  c'est  k  dire  de  determiner  directement 
leurs  parallaxes ;  mais  cela  est  g^neralement  impossible,  a  cause 
de  Taspeet  di&s  de  la  plupart  de  ces  corps  celestes.  Et  nous 
sommes  forces  d'avoir  recours  h,  un  proc^de  indirect,  celui  qui  est 
base  sur  la  connaissance  de  leurs  mouvements  propres. 

Parsuite  il  est  important  de  mesurer  les  positions  des  nebuleuses 
avec  toute  la  precision  que  comporte  leur  aspect.  D'ailleurs, 
meme  un  resultat  negatif,  meme  Pabsence  de  mouvement  propre, 
supposee  constat ee  pour  un  assez  grand  nombre  de  nebuleuses, 
peut  encore  donner  une  idee  de  la  distance  de  ces  astres ;  en  effet, 
la  spectroscopie  montre  que  les  nebuleuses  sont  animes,  en  moyenne, 
de  vitesses  analogues  h,  celles  des  etoiles.  Par  suite,  de  la  fixite 
apparente  des  nebuleuses  au  fond  du  ciel  on  pourra  deduire  une 
valeur  minima  de  leurs  distances  k  la  terre. 

D'un  autre  cote,  les  mesures  precises  de  nebuleuses  etendront 
nos  connaissances  relativement  au  veritable  mouvement  du  systeme 
solaire  dans  I'espace.  Car,  si  le  soleil  n'est  que  Tune  des  innom- 
brables  etoiles  qui  f orment  la  voie  lactee,  son  Replacement  seculaire 
(qui  n'a  ete  deduit  jusqu'ici  que  de  I'ensemble  des  mouvements 
propres  des  etoiles),  n'est  qu'un  mouvement  relatif  dans  la  voie 
lactee  ;  et  le  mouvement  propre  de  celle-ci  ne  peut-etre  determine 
qu'a  I'aide  de  points  de  repere  beaucoup  plus  eloignes,  par 
Tensemble  des  nebuleuses. 

Telles  sont,  du  moins,  les  considerations  qui  m'ont  fait  entre- 
prendre  les  mesures  differentielles  et  precises  de  toutes  les  nebu- 
leuses observables  a  Paris  et  qui  sont  au  nombre  d'environ  6500  : 
Tequatorial  employe  a  une  ouverture  de  0^,305  ou  environ 
12  inches. 

Les  astronomes  qui  jusqu'ici  s'etaient  attaches  a  cette  branche 
de  I'astronomie  n'avaient  fait  porter  leurs  observations  que  sur 
500  a  600  nebuleuses,  d'ailleurs  les  plus  brillantes,  les  plus 
faciles  a  observer.     Ainsi,  sans  compter  Lord  Eosse  et  ses  aides, 

Schonfeld  en  a  mesure 489 

Schultz  „  500 

d'Engelhardt  „  500  environ. 

Pour  entreprendre  la  mesure  d'un  nombre  de  nebuleuses  10  ^ 
12  fois  plus  grand,  et  comprenant  les  plus  faibles,  il  parut  ncces- 
saire  de  changer  la  methode  ordinaire  d'observation,  qui  est  celle 
que  Ton  emploie  generalement  pour  les  cometes ;  et  j'ai  adopte 
celle  qui  est  en  usage  pour  les  etoiles  doubles,  c'est  k  dire  dans 
laquelle  Tobjet  est  rapporte  k  son  etoile  de  comparaison  par  la 
mesure  de  Tangle  de  position  et  de  la  distance ;  par  cette  methode 
j'ai  pu  avancer  4^5  fois  plus  rapidement  que  par  I'ancienne,  sans 
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d'ailleurs  rien  sacrifier  de  la  precision  *.  On  peut  seulement 
objecter  que  les  etoiles  de  comparaison  ne  sont  pas  toujours 
determinees ;  mais  elles  le  seront  prochainement  et  par  des 
observations  contemporaires  grace  a  la  description  photo- 
graphique  du  ciel. 

Enfin  I'etat  d'avancement  de  ee  travail  est  indique  par  ]e 
diagramme  place  tous  vos  yeux.  (A  diagram  was  shown  on  the 
screen.) 

Ces  parties  plus  fences  correspondent  h>  la  partie  deja  publiee 
et  les  deux  volumes  que  je  presente  ici  comprennent  la  partie  de 
I4*»  o"  h>  24**  o'". 

II  peut  paraatre  singulier  que  la  publication  ait  ainsi  ete  com- 
mencee  en  quelque  sorte  par  la  fin  ;  il  est  necessaire  de  donner  deux 
mots  d'explication  k  ce  sujet. 

II  aurait  ete  desirable  que  I'ensemble  de  ce  travail  fut  public  en 
ouvrage  separe,  indi viduel.  Mais  la  forme  habituelle  des  publications 
de  rObservatoire  de  Paris  ne  s'y  pretait  guere,  comme  il  en  serait 
sans  doutede  meme  avec  les  publications  actuelles  de  votre  Obser- 
vatoire  de  Greenwich. 

D'ailleurs  quand  la  duree  prevue  dun  travail  est  de  20  ans,  et 
peut  en  atteindre  30,  il  serait  imprudent  d'attendre  son  entier 
achevement  pour  le  soustraire,  par  la  publication,  k  toutes  les 
chances  de  destruction. 

Pour  ces  raisons,  on  s'est  arrete  h.  une  publication  par  fascicules, 
a  peu  pres  un  pour  chaque  beure  d'ascension  droite ;  et  chaque 
fascicule,  insere  dans  les  Observations  de  Paris,  est  publie  quand 
les  mesures  correspondantes  sont  bien  completes  :  ainsi  le  fascicule 
de  14*^  se  trouve  dans  les  Observations  de  1899  ;  celui  de  15**  dans 
les  Observations  de  1884,  etc. 

On  a  fait  de  chaque  fascicule  un  tirage  a  part,  mais  raalheureuse- 
ment  ^  un  petit  nombre  d'exemplaires,  et  c'est  en  reunissant  ces 
tirages  a  part  que  I'on  a  forme  quelques  volumes  analogues  k  ceux 
que  je  presente  ici.  La  partie  de  14**  a  24"^  ayant  ete  terminee  la 
premiere,  c'est  par  la  fin  que  la  publication  s'est  trouvee  com- 
naencee. 

Pour  la  meme  raison  aussi,  les  deux  volumes  que  je  presente 
n'ont  pas  d' Introduction :  celle-ci,  paraitra  la  derniere  et  con- 
tiendra  toutes  les  donnees  necessaires  pour  reprendre  complete- 
ment  les  diverses  reductions.  En  attendant,  une  sorte  d'intro- 
duction  provisoire  a  ete  donne  dans  les  Observations  de  Paris  de 

1884. 

Pour  donner  un  idee  du  contenu  de  la  publication,  voici  la 
reproduction  de  deux  pages  relatives  h,  I'heure  :  elles  renferment 
18  colonnesdans  lesquelles  se  trouve  reuni  tout  ce  qui  est  relatif  a 
chaque  nebuleuse. 

*  II  a  mSme  6t6  possible  d'^tendre  ie  programme  primitif,  et  qui  ne  com- 
portait  qu'une  seule  mesure  du  chaque  nebuleuse  :  le  plus  souvent  cbacun  de  ces 
astres  a  6t^  mesure  deux  ou  m^me  trois  fois 
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La  publieatiou  des  mesures  fonnera  5  volumes.  Restera  en  suite 
la  discussion  assez  delicate  des  poids  a  donner  aux  diverses 
mesures  d'une  meme  nebuleuse  pour  conclure  definitivement  les 
differences  neb.  —  *. 

Enfin  je  me  propose  de  former  plus  tard  un  catalogue  general 
de  nebuleuses,  en  donnant  autant  que  possible  leurs  positions 
exactes,  au  lieu  des  seules  positions  approchees,  donnees  par  les 
catalogues  de  nebuleuses  publics  jusqu'ici. 

Je  n'ajouterai  que  quelques  mots  en  presentant  un  autre  volume, 
les  Annales  celestes  du  ly'^  Siecle,  de  Pingre,  Pauteur  connu  d'une 
Cometographie. 

Get  ouvrage,  auquel  Pingre  avait  travaille  longtemps,  dans  lequel 
il  avait  reuni  et  souvent  discute  les  observations  faites  de  1600  a 
1700,  avait  ete  perdu,  quoique  Timpression  en  eut  ete  commencee. 
J'ai  retrouve  successivement  un  exemplaire,  le  seul  connu,  de  la 
partie  imprimee  ;  puis  le  reste  du  manuscrit. 

L'Academie  des  Sciences  de  Paris  a  pense  que  la  publication  de 
cet  ouvrage  pourait  encore  etre  utile,  et  c'est  sous  ses  auspices  que 
j  en  ai  surveille  I'impression. 

Enfin  je  prie  la  Societe  Royale  Astronomique  d'accepter  un  petit 
memoire  sur  la  prediction  des  occultations  d'etoiles  par  la  Lune  ; 
les  tables  qu'il  renferme  peuvent  etre  utile  ^alement  aux  astro- 
iiomes  et  aux  voyageurs  qui  explorent  des  pays  inconnus. 

Prof,  Turner,  I  am  sure  we  have  all  listened  with  great  interest 
to  M.  Bigourdan's  remarks.  Can  he  tell  us  how  much  of  Pingre's 
MS.  remains  for  publication  ? 

M.  Bigourdan,  Le  manuscrit  de  '  I'Histoire  celeste  du  1 7*  Siecle ' 
comprend,  comme  Introduction  des  observations  faites  par  Tycho 
dans  sa  jeunesse  et  qui  n'ont  pas  ete  imprimees  par  Albertus 
Curtius.  En  outre  Piigre  avait  releve  beaucoup  d'erreurs  dans  la 
publication  de  ce  dernier.  Mais  cette  Introduction  n'a  pas  etc 
donnee  dans  I'ouvrage  que  j'ai  honneur  de  vous  presenter. 

Mr,  Knohel.  I  am  sure  we  shall  all  examine  with  very  great 
iuterest  the  work  which  M.  Bigourdan  has  presented  to  us,  and 
which  is  the  first  instalment  of  a  great  publication.  M.  Bigourdan 
has  referred  to  the  first  observations  of  Schultz,  and  to  the 
micrometer  which  he  used.  I  would  ask  M.  Bigourdan  whether 
Schultz  made  any  measures  with  a  ring-micrometer. 

M,  Bigourdan.     Non ;  Schultz  a  employe  un  micrometre  filaire, 

Dr,  A.  M,  W,  Downing  (presenting  a  paper  on  the  Distribution 
of  the  Stars  in  the  Cape  Photographic  Durchmusterung).  I  may 
say  that  though  I  have  been  ploughing  a  furrow  it  is  not  a  lonely 
furrow,  because  after  I  had  begun  my  work  I  came  across  a 
memoir  by  M.  Stratonoff,  of  the  Tashkent  Observatory,  on  the 
same  subject.  However,  M.  Stratonoff  had  carried  out  his  work 
on  somewhat  different  lines  to  those  on  which  I  was  working, 
so  I  thought  it  would  be  of  interest  tp  astronomers  if  I 
continued  my  paper.    The  publication  of  the  Cape  photographic 
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Xhirchmiisterung  was  of  great  interest,  as  it  enabled  us  for 
the  first  time  to  study  the  distribution  of  stars  by  a  method 
free  from  some  disabilities  which  were  attached  to  the  old 
method  of  eye-observing,  although  it  had  some  of  its  own.  For 
instance,  the  photographic  method  was  far  more  efficient  than  eye- 
observing  in  registering  stars  in  the  more  crowded  portions  of  the 
heavens,  where  eye-observation  was  generally  found  to  fail ;  but, 
on  the  other  hand,  the  photographic  magnitudes  were  probably 
different  to  those  found  by  eye,  so  that  pending  the  publication  of 
the  further  discussions  of  the  photographic  magnitudes  which  was 
expected  from  the  authors,  I  have  adopted  the  magnitudes  given  in 
the  catalogue  throughout  my  paper.  The  most  laborious  part  of 
the  work  was  to  count  the  stars  of  the  different  magaitudes  as 
they  occurred  in  the  different  zones.  As  there  were  more  than 
450,000  stars  in  the  survey,  the  amount  of  labour  entailed  in  this 
will  be  easily  realized.  To  facilitate  matters,  I  divided  the  stars 
into  magnitude  groups,  taking  first  of  all  stars  down  to  6*2, 
and  then  going  by  half -magnitudes  from  67  to  io'2,  and  after 
that  1  took  all  the  stars  from  io'3  together.  I  will  write  on  the 
board  some  of  the  salient  results,  which  give  an  indication  of 
the  way  in  which  the  star-density  increases  as  the  brightness 
of  the  stars  diminishes.  It  will  be  remarked  that  the  survey  was 
supposed  to  be  complete  to  magnitude  9*2  only,  and  that  was 
apparently  borne  out  in  the  diminution  of  the  ratio  when  we 
proceed  to  a  fainter  magnitude  than  9*2.  That  must  not  be  taken 
as  evidence  of  any  thinning-out  in  the  stars,  but  merely  that  the 
survey  is  incomplete  beyond  that  limit  of  magnitude.  An  im- 
portant point  is  that  the  density  decreases  regularly  in  passing 
from  the  galaxy  to  its  pole,  and  there  is  no  great  jump,  so  that 
the  galaxy  appears  to  be  part  of  the  general  universe  of  the  stars. 
There  appears  to  be  a  greater  preponderance  of  stars  in  the  plane 
of  the  galaxy  in  the  photographic  than  there  is  in  the  visual 
survey,  to  which  fact  Prof.  Kapteyn  has  called  attention. 

The  President.  I  should  like  to  ask  Dr.  Downing  whether  there 
are  any  general  conclusions  which  the  investigation  has  brought 
to  light ;  that  is  to  say,  whether  he  has  made  anything  in  the 
way  of  discovery  independently  of  those  Prof.  Kapteyn  suggested, 
or  of  what  one  would  have  thought  he  could  have  laid  hold  of? 

Dr.  Downing,  The  only  general  conclusion  to  be  drawn  is  as  to 
the  general  form  of  the  universe  of  stars.  Also  there  is  an 
evident  systematic  discordance  between  the  photographic  and  the 
visual  magnitudes. 

Prof.  Turner.  Have  you  taken  any  account  of  this  evident 
difference  ? 

Dr.  Downing,  No,  I  have  only  taken  the  magnitudes  as  they 
are  given  in  the  Durchmusterung. 

Mr.  Hinhs.  There  is  one  point  I  would  like  to  ask  a  question 
about,  and  that  is   whether  tl^ere   is  any  possibility  of  effect 
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coming  in  such  as  Prof.  Turner  found  on  his  plates  at  Oxford 
owing  to  the  curvature  of  the  objective.  I  am  interested  to 
know  whether  Dr.  Downing  has  considered  this  point,  and  whether 
such  an  effect  could  occur  in  the  case  of  a  portrait-lens,  as  Prof. 
Turner  has  shown  it  undoubtedly  does  in  the  case  of  the  astro- 
graphic  telescopes.  I  mean  that  the  field  of  the  portrait-lens  is  so 
large  that  one  might  get  systematic  errors  depending  upon  the 
way  in  which  the  centres  of  the  plates  are  distributed. 

Dr.  Downing,  Tou  mean  from  the  position  of  the  star,  with 
reference  to  the  centre  of  the  plate  ?  That  has  been  discussed  by 
Prof.  Kapteyn  in  the  introduction  to  the  Catalogue. 

Mr.  Thackeray.  It  may  not  be  within  the  knowledge  of  the 
Society  generally  that  the  Astronomer  Eoyal  some  two  years  ago 
borrowed  the  original  books  of  Q-roombridge's  observations  for  the 
purpose  of  re-reducing  them  in  order  to  compare  them  with  the 
results  of  the  Ten-Tear  Catalogue  made  at  Q-reenwich  in  1890, 
with  the  object  of  deducing  proper  motions,  and  since  we  have 
had  those  papers  the  reductions  have  been  steadily  going  on. 
Before  I  say  anything  on  that  point  it  may,  perhaps,  be  well 
to  call  the  attention  of  the  Society  to  Q-roombridge  himself  and 
his  instrument.  Groombridge  was  a  very  remarkable  man.  Born 
in  the  year  1745  at  Goudhurst,  in  Kent,  he  was  apprenticed  to  a 
draper.  His  employer  retiring  from  business  about  the  same  time 
as  his  apprenticeship  was  finished,  he  for  some  time  carried  on  th(» 
business  in  the  same  house,  but  afterwards  became  a  West-India 
merchant,  and  in  the  course  of  years  he  prospered  exceedingly. 
Por  some  years  he  continued  to  live  at  Goudhurst,  and,  as  he  was 
always  devoted  to  astronomy,  he  built  for  himself  a  small  ob- 
servatory. In  the  year  1802,  when  he  was  47  years  old,  he 
removed  to  Blackheath,  and  there  built  for  himself  an  observing- 
room  and  bought  the  well-known  transit-circle  with  which  his 
name  was  identified,  and  which  Sir  G.  Airy  described  as  being  the 
finest  in  the  world  at  the  time  of  its  erection  and  for  several 
years  afterwards.  It  was  not,  however,  until  the  summer  of  1806 
that  he  first  began  his  observations  for  his  circumpolar  catalogue, 
and  he  was  then  at  the  age  of  51.  It  was  at  this  period  of  life, 
while  he  punctually  attended  to  his  business  in  town,  that  during 
his  leisure  hours  he  made  the  observations  on  which  his  catalogue 
was  founded.  During  the  years  1 806-181 5  he  made  25,000 
observations — ^when  he  was  between  51  and  60  years  of  age — ^and 
this,  after  he  had  made  his  fortune,  was  the  laborious  amusement 
of  his  well-deserved  leisure.  About  the  year  181 5  he  ceased  to 
observe  stars,  in  order  to  give  more  time  to  the  reduction  of  the 
observations  he  had  already  made,  but  he  observed  planets  up  to  the 
year  1824.  In  1827  he  had  an  attack  of  paralysis,  from  which  he 
never  completely  recovered,  and  died  in  1832,  in  the  78th  year  of 
his  age. 

Groombridge's  instrument,  a  reversible  transit-circle,  5   feet 
long,  3^  inches  aperture,  with  two  circles  four  feet  in  diameter. 
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graduated  by  Troughton  to  every  5',  was  mounted  on  two  stone 
piers  in  a  room  close  to  his  dining-room,  so  that  he  could  easily, 
as  he  frequently  did,  leave  his  dinner,  step  into  his  observatory, 
make  his  observation,  and  return  to  his  dinner.  Eor  the  adjust- 
ment of  his  instrument  Groombridge  relied  on  observations  of  a 
mark  and  adjusting-screws.  It  has  been  pretty  generally  assumed 
that  this  mark  was  slightly  out  of  the  meridian,  and  that  the 
catalogue-places  on  this  account  require  a  general  correction  ;  but 
the  re-reduction  gives  no  countenance  to  such  a  proposition, 
merely  showing  that  the  accidental  error  was  large.  The  Eight 
Ascension  and  North  Polar  Distances  are  both  differential,  and 
depend  on  the  places  of  Newcomb's  Fundamental  Catalogue,  the 
idea  of  the  re-reduction  being  to  place  Q-roombridge's  stars  proper 
on  the  same  plane  of  accuracy  as  those  in  the  Fundamental 
Catalogue.  It  is  interesting  to  note  that  18  double  transits  of 
Polaris  made  by  Groombridge  give  the  place  of  Polaris  almost 
identical  with  that  adopted  from  Newcomb. 

Mt\  Dyson,  I  should  like  to  add  one  or  two  remarks,  as  I  have 
been  associated  with  Mr.  Thackeray  in  these  re-reductions. 
Mr.  Thackeray  has  said  that  there  are  25,000  observations  which 
had  to  be  reduced,  and  I  should  like  to  add  that  in  the  two  years 
since  Mr.  Thackeray  has  had  this  in  hand  all  but  5000  obser- 
vations have  been  reduced,  and  these  he  hopes  to  finish  in  a  month 
or  two.  With  regard  to  the  reductions,  the  entries  were  made 
by  Groombridge  into  two  very  neat  books.  We  took  these  as 
being  the  earliest  records  we  could  get,  and  used  Newcomb's 
Fundamental  Catalogue  as  a  standard  of  reference  throughout. 
The  second  remark  I  would  make  is  to  prevent  any  misappre- 
hension. Mr.  Thackeray  spoke  of  the  large  discrepancies  in 
Groombridge's  observations,  but  did  not  sufficiently  convey  the 
idea  that  these  discrepancies  were  only  of  occasional  occurrence. 
I  think  the  Astronomer  Eoyal  has  the  intention  of  publishing  the 
ledgers,  as  well  as  the  revised  catalogue,  so  that  if  anyone  thought 
the  position  of  a  particular  star  was  in  error  he  could  consult  the 
ledgers.  The  paper  of  Mr.  Thackeray's  is  hardly  one  on  which 
much  can  be  said,  but  I  think  it  will  show  what  an  improvement 
has  been  made  on  Groombridge's  catalogue  by  a  re-reduction. 

Dr.  RambauU  I  should  like  to  say  how  much  Mr.  Thackeray's 
paper  has  interested  me,  as  it  must  have  done  a  number  of  the 
Fellows  present,  I  feel  sure.  Those  of  us  who  have  studied  Airy's 
introduction  to  the  authorized  edition  of  Groombridge  must  be  able 
to  appreciate  the  necessity  for  work  of  this  kind.  There  we  learn 
the  number  of  difficulties  occurring  in  the  course  of  the  reduction, 
how  the  original  reductions  were  spun  out  for  1 5  years  or  there- 
abouts, and  were  entrusted  to  a  number  of  computers,  and  how  there 
were  some  difficult  circumstances  attending  the  work  of  one  of  the 
persons  to  whom  it  was  entrusted.  It  is  gratifying  to  notice  that 
the  probable  error  has  been  so  far  reduced,  and  any  calculations  to 
improve  upon  it  are  fully  justified.     Am  I  right  in  thinking  that 
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the  places  of  the  stars  in  this  re-reduced  catalogue  will  be  of  a 
wholly  differential  character?  I  was  under  the  impression  that 
Q-roombridge  had  observed  the  Sun  frequently  or  occasionally,  and 
I  should  like  to  know  how  far  those  observations  are  capable  of 
being  used  for  the  determination  of  the  equinox.  Or  are  the 
Eight  Ascensions  wholly  dependent  upon  the  position  of  the  stars 
in  Newcomb's  catalogue  ? 

Mr,  Thackeray,  "With  reference  to  what  Dr.  Eambaut  has  said, 
I  may  say  that  there  are  a  great  many  observations  of  the  Sun,  and 
a  good  many  observations  of  small  planets  and  Jupiter  and  Mars, 
and  a  few  observations  of  the  Moon,  but  at  present  we  have  not 
touched  them  at  all.  We  are  going  to  tackle  them  separately  after 
we  have  finished  the  catalogue.  I  do  not  think  that  the  observa- 
tions of  the  Sun  made  at  any  particular  time  by  a  single  observer 
can  be  held  to  be  a  valuable  check  on  the  epoch  correction  as  de- 
duced by  Prof.  Newcomb  from  every  available  source,  as  this 
particular  observation  is  so  peculiarly  liable  to  personality,  which 
directly  affects  the  adopted  correction. 

The  Presidedt,  I  should  like  to  say  I  was  very  interested  in 
the  account  which  Mr.  Thackeray  gave  of  Groombridge.  I  have 
knovm  him  by  name  all  my  life,  and  I  also  knew  that  his 
observatory  was  near  Q-reenwich,  but  did  not  know  exactly  where. 
No  doubt  he  lived  near  the  Eoyal  Observatory  that  he  might  get 
some  occasional  assistance. 

Mr.  L.  N,  G.  Filon  read  a  paper  on  the  reduction  of  some 
photographs  of  Comet  Swift  (18990)  taken  at  the  Cambridge 
Observatory  with  a  portrait-lens.  The  photographs  were  taken 
during  the  months  of  May  and  June^  1899,  with  a  portrait-lens  of 
5  inches  aperture  and  30  inches  focal  length,  which  was  attached 
to  the  Northumberland  equatorial.  The  plates,  however,  remained 
unreduced  for  three  years  because  no  measuring-machine  was  at 
hand.  One  of  the  chief  objects  aimed  at  was  to  find  out  the 
magnitude  of  the  probable  error  of  determination  of  star-places 
from  photographs  taken  with  a  portrait-lens.  The  six  plate- 
constants  were  found  by  comparing  the  computed  with  the 
measured  co-ordinates  of  each  of  the  comparison-stars  for  a  large 
number  of  exposures,  and  taking  the  mean  of  these  it  was  found 
that  th3  probable  error  of  an  equation  of  condition  was  i"*23.  Of 
this,  part  is  due  to  actual  errors  of  measurement  on  the  plate,  part 
to  errors  in  the  meridian  places  used,  and  part  to  errors  in  the 
plate-constants,  which  are  themselves  due  to  the  first  two  errors 
mentioned. 

From  certain  considerations  it  appeared  that  the  probable  error 
of  a  measure  in  a?  was  certainly  less  than  o''"5,  and  that  the 
probable  error  of  a  computed  cc  co-ordinate  was  i"'47,  which 
includes  the  errors  arising  from  unknown  proper  motion,  the 
errors  of  observation,  and  errors  due  to  having  cut  off  the  last 
decimal  place  in  the  Declinations  and  Sight  Ascensions. 
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It  was  found  that  the  probable  error  of  a  deduced  star-place,  as 
^ound  from  the  measures  and  plate-constants,  can  be  expressed 
DV  a  formula. 


^^'+K^-*-^-)(^^'-'4 


ij^^here  Ic  and  \  are  the  mean  square  radii  of  the  distributions  of 
comparison-stars  and  of  stars  whose  places  are  required  re- 
3pectively. 

This  formula  shows  the  great  advantage  of  increasing  the 
number  n  of  the  comparison-stars,  and  also  of  taking  the  com- 
parison-stars well  outside  the  stars  whose  position  is  required,  so 
as  to  make  Ic' jh  small. 

If  Tc=h,  then  in  the  present  casey=i"*o7.  If  Z;'  =  ^Ar,  which 
is  to  be  recommended,  p'=o"'83. 

We  may  therefore  assert  that  portrait-lens  photographs  shouhl 
give  star-places  accurate  to  about  o"*8  of  arc. 

The  comet-places  are  liable  to  far  more  serious  errors.  The 
object  was  very  faint  and  diffuse,  and  the  probable  error  of  an 
actual  measure  was  enormously  greater  than  for  the  stars. 

The  probable  error  of  the  comet-places  obtained  by  considering 
the  want  of  proportionality  of  the  differences  between  the  E.A. 
and  Decl.  for  the  various  exposures  on  one  plate  to  the  times 
elapsed,  amounts  to  about  4"  or  5". 

Prof,  Turner,  1  am  glad  to  find  another  worker  in  the  field, 
because  there  is  plenty  of  work  to  be  done,  and  the  more  help  we 
have  the  better. 

Br.  EamhauL  I  should  like  to  ask  with  what  degree  of  accuracy 
Mr.  Filon  was  able  to  determine  the  inclination  of  the  plates  to 
the  plane  of  the  object-glass. 

Mr,  Filon,  The  effect  of  tilt  of  the  plate  depends  merely  upon 
the  angular  extent  of  the  field,  and  not  upon  the  actual  focal 
length.  The  fact  that  the  star-images  appeared  in  equally  good 
focus  all  round  the  plate  made  it  unlikely  in  the  present  case  that 
there  could  have  been  any  tilt  of  great  amount. 

Mr.  HinJcs,  I  should  like  to  say  how  pleased  I  am  to  see  this 
piece  of  work  presented  to  the  Society,  because  I  have  had  the 
pleasure  of  seeing  it  going  on  at  Cambridge  at  intervals  for  the 
last  two  or  three  years,  and  it  has  seemed  to  me  to  be  a  very 
Useful  piece  of  work.  The  point  that  strikes  me  as  valuable  is 
that  a  photograph  with  a  portrait-lens  is,  on  occasion,  worth 
Pleasuring,  and  measuring  well.  One  might  be  tempted  to 
Suppose  that  a  small-scale  photograph  is  not  worth  much  trouble 
in  measurement ;  but  Mr.  Filon  has  shown  that  if  you  have  a 
[Portrait-lens  plate  which  is  for  any  reason  of  special  interest,  and 
rxo  larger  scale  photographs  are  available,  it  is  worthy  of  the  best 
^tieasuring-work  you  can  do  on  it. 

Mr,  Hhiks  then  read  a  second  paper,  on  an  experimental 
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reduction  of  photographs  of  Eros  for  the  determiiuition  of  the 
Solar  Parallax :  combination  of  results  from  Mount  Hamilton, 
Minneapolis,  and  Cambridge.  In  the  first  paper,  presented  to  the 
Society  last  November,  fifty  exposures  made  at  Cambiidfipe  were  re- 
duced by  the  diurnal  method.  This  required  an  empiricalcorrection 
to  the  ephemerisy  which  was  not  satisfactory.  It  is  better  to  combine  ^^^,e 
observations  made  simultaneously  at  stations  far  apart,  by  which 
method  the  errors  of  the  ephemeris  are  practically  eliminated.^ 
The  Directors  of  the  Lick  and  Minneapolis  Observatories  very^^-^j 
kindly  sent  measures  of  some  of  their  photographs ;  those  fromzKixm 
Lick  would  be  of  particular  interest  because  they  were  made  witlr  MI^i 
the  instrument  which  has  won  new  fame  as  the  Crossley  Beflector.  roKi^r, 
but  which  was  famous  in  England  twenty  years  ago  as  Dr.  Common'  '^^^'g 
3-foot. 

The  results  seemed  to  show  that  we  were  going  to  get  a  ver^     ^^y 
good  value  of  the  solar  parallax  out  of  these  Eros  observationf^  .^s. 
At  present  there  is  a  large  discrepancy  between  the  values ;  on  tlsr^Ae 
one  hand,  about  8"*  7  6  is  required  by  planetary  theory  and  by  recer  ^^t 
determinations  of  the  aberration  constant,  and  the  value  8"*8o  maai^j 

be  deduced  from  all  the  direct  observational  methods.     The  real    \j 

important  point  seems  to  be,  whether  the  photographic  observe,   -a- 
tions  of  Eros  are  going  to  reduce  the  discrepancy.    The  authM      or 

proposes,  therefore,  to  beg  the  Directors  of  observatories  wi th 

photographs  of  Eros  taken  &om  1900  Nov.  7  to  Nov.  15,  to  measu^^re 
these  plates  and  allow  him  to  combine  the  results  into  one  disci  is- 
sion.  This  should  give  a  value  of  the  solar  parallax  with  a  probabzi^^le 
error  as  small  as  that  of  G-ill's  value  from  heliometer  obsei 
tions ;  and  by  concentrating  attention  on  this  small  block  of 
work  we  shall  be  able,  in  a  short  time,  to  know  how  the  phol 
graphic  result  is  coming  out,  and  how  we  shall  face  the  task 
reducing  the  whole  mass  of  observations. 

Prof,  Turner,  I  should  like  to  express  my  strong  appro^ 
and  admiration  of  the  plan  proposed  by  Mr.  Hinks  of  1»kin[ 
limited  section  of  the  large  mass  of  material  which  has  been  lyi 
by  with  not  much  done  with  it  up  to  now,  and  seeing  what  can 
got  out  of  it.  I  hope  Mr.  Hinks  will  have  his  limiting  dates  adv« 
tised  as  much  as  possible,  because  if  he  can  get  all  the  observati( 
between  those  dates  thoroughly  threshed  out  we  shall  know  mi 
better  how  to  put  a  plan  for  reducing  the  whole  of  the  matei 
into  execution. 

The  President,     There  is  a  paper  on  the  list  to-night  by  Mr,  —  ^ 
C,  Plummer,  on  the  principle  of  the  Arithmetic  Mean,  which        / 
have  had  much  pleasure  in  reading ;  but,  as  its  title  shows,  it       -^^ 
an  arithmetical  paper,  and  it  would  not  be  possible  or  practicab^^^ 
to  give  a  succinct  account  to  anyone  who  has  not  thought  mu(?A 
about  the  subject  before  hand. 

Mr,  Dyson,    Of  the  other  papers  there  are  three  on  the  observa- 
tions of  Nova  Persei — one  from  the  Eadcliffe  Observatory,  one  by 
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Mr.  Backhome,  and  one  by  Mr,  Stanley  Williams,  There  is  also 
&  short  note  from  the  Perth  Observatory  on  observations  of  the 
Total  Eclipse  of  the  Moon,  1902  April  22,  and  another  by 
Mr.  Oledhiil  on  observations  of  Jupiter  made  at  Mr.  Crossley's 
observatory,  Bermerside,  Halifax,  in  1901 ;  and  there  is  also  a 
short  paper  by  Mr.  C.  S,  Howe  on  a  dark  reticle. 

The  following  papers  were  announced  and  partly  read : — 

J.  Gledhill,  "  Observations  of  Jupiter  made  at  Mr.  Crossley's 
Observatory,  Bermerside,  Halifax,  in  1901." 

A,  Stanley  Williams,  "  Further  Observations  of  the  New  Star 
in  Perseus," 

a  S,  Howe,     *»  A  Dark  Eeticle." 

A,  C,  D,  Cromm^lin,  *'  Ephemeris  for  Physical  Observations  of 
Mars,  1902-03." 

A,  M,  W,  Downing,  "  On  the  Distribution  of  the  Stars  in  the 
Cape  Photographic  Durchmusterung." 

L.  N,  G,  Filon.  *'  Reductions  of  Photographs  of  Swift's 
Comet  (a  1899),  taken  at  Cambridge  University  with  a  Portrait- 
lens." 

Pertli  Observatory,  Western  Australia,  '*  Observations  of  the 
Total  Eclipse  of  the  Moon,"  1902  April  22." 

H.  C,  Plummer,     '*  On  the  Principle  of  the  Arithmetic  Mean." 

A,  R,  Hinks,  '*  Experimental  Eeduction  of  Photographs  of 
Eros  for  the  Determination  of  Solar  Parallax.  Second  Paper : 
Combination  of  Eesults  from  Mount  Hamilton,  Minneapolis,  and 
Cambridge." 

Radcliffe  Observatory,  Oosf(yrd,  "  Further  Observations  of  the 
New  Star  in  Perseus."   (Communicated  by  the  EaddifEe  Observer.) 

The  following  gentleman  was  elected  a  Fellow  of  the  Society : — 
H,  B,  AdameSj  5  West  Street,  Chichester,  Sussex. 

The  following  Candidate  was  proposed  for  election  as  a  Fellow 
of  the  Society : — 

G,  McKenzie  Knight,  27  King  Henry's  Eoad,  West  Hampstead, 
X.W.  (proposed  by  W.  E.  Besley). 
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THE  BEITISH  ASTRONOMICAL  ASSOCIATION. 

President  G.  M.  Sbabbokb  in  the  Chair. 

Secretaries :  A.  C.  D.  Cbommblin  and 
J.  Gt.  Pbteib. 

The  seventh  Ordinary  Meeting  of  the  twelfth  Session  of  the 
British  Astronomical  Association  was  held  at  Sion  College, 
Victoria  Embankment,  on  Wednesday,  May  28th. 

Among  the  presents  announced  was  a  gift  from  the  Eev.  E. 
Ledger  of  1 2  5  negatives  to  the  lantern-slide  department. 

Capt,  Molesworth  read  a  paper  on  the  Annular  Solar  Eclipse  of 
November  nth  last,  as  seen  at  Trincomali,  Ceylon.  The  eclipse 
party  was  composed  of  officers  stationed  at  Trincomali  and  from 
H.M.S.  *  Highfiyer^^  the  flagship,  Capt.  Molesworth  being  the  only 
one  of  the  party  with  any  previous  experience.  The  instruments 
used  were  a  i2|  Calver  equatorial  (clock-driven),  carrying  on  the 
same  mounting  a  Marion  portrait-lens  of  6  inches  aperture  and 
about  3 1  inches  focus,  a  small  equatorial,  on  which  was  mounted  a 
Cooke  lens  with  Dallmeyer  telephoto  attachment.  Owing  partly 
to  the  cloudy  and  hazy  weather,  and  to  mishaps  with  the  improvised 
apparatus,  the  observations  were,  generally  speaking,  a  failure. 
Three  slides  were  afterwards  thrown  upon  the  screen,  one  of  the 
annular  phase  from  a  negative  taken  with  the  12^-inch,  and  two 
others  showing  the  eclipse  party  at  work. 

Mr,  Maunder  felt  sure  they  must  all  sympathize  with 
Capt.  Molesworth  in  the  difficulties  which  he  had  experienced  in 
observing  this  eclipse  last  November.  At  the  very  best  eclipse 
work  was  extremely  trying  even  under  the  most  favourable 
circumstances.  Perhaps  the  next  best  thing  to  very  good 
ccmditions  was  when  the  conditions  were  extremely  bad  and 
nothing  could  be  seen,  for  then  the  observer's  mind  was  set  at 
rest.  He,  the  speaker,  had  been  on  five  eclipse  expeditions,  and 
he  thought  the  feeling  experienced  on  each  occasion  was  one  of 
wonder  that  anybody  who  could  stop  quietly  at  home  should,  of 
liis  own  free  will,  go  through  the  worry  which  eclipse  work 
involved. 

Mr,  Cronimelin  thought  that  the  fact  that  Capt.  Molesworth  had 
obtained  traces  of  the  corona  on  this  occasion  when  the  annulus 
was  as  wide  as  they  could  have  it,  for  it  was  practically  a  record 
for  width  of  annulus,  made  it  quite  hopeful  than  in  some  annular 
eclipses,  when  the  annulus  was  narrow,  a  good  deal  might  be  done 
on  the  corona,  particularly  in  the  eclipse  of  19 12,  because,  although 
there  would  be  two  or  three  seconds  of  totality  in  Portugal,  it 
might  be  described  as  an  annular  one. 

The  President  thought  Capt.  Molesworth  hardly  did  himself 
justice  when  he  described  his  paper  as  a  record  of  failures.  Erom 
failures  a  good  deal  had  been  learned  for  guidance  in  future  work. 
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Mr,  G,  T,  Chambers  asked  whether  any  member  of  the  Associa- 
tion had  noticed  anything  abnormal  last  week  in  the  appearance  of 
Moon.  He  and  some  members  of  his  family  had  noticed  a  peculiar 
ruddy  tint  when  it  was  well  above  the  horizon,  and  the  question 
occurred  to  him,  "  Could  this  have  been  in  anyway  due  to  the 
earthquakes  in  the  West  Indies  ?  '*  Many  present  would,  no 
doubt  remember  the  remarkable  sunsets  of  1883,  which  were 
associated,  according  to  a  well  accepted  belief,  with  the  eruptions 
of  Krakatoa. 

Mr.  Ooodacre  said  he  had  not  observed  the  Moon  telescopically 
during  the  last  apparition,  but  he  had  observed  it  visually,  and 
there  certainly  was  an  amount  of  ruddiness  about  it  such  as 
Mr.  Chambers  mentioned ;  at  the  same  time  it  did  not  occur  to  him 
to  connect  this  at  all  with  the  volcanic  eruptions  in  Martinique  or 
8t.  Vincent.  He  rather  put  it  down  to  the  great  southern  decHn- 
ation  which  the  Moon  had  about  this  time  of  the  year,  and  the 
obscuration  by  London  smoke  in  which  it  was  immersed  by  reason 
of  its  low  altitude. 

Mr.  Crommelin  had  noted  the  Moon  on  that  day  week  and  had 
been  struck  by  a  distinctly  greenish  tinge.  The  question  as  to 
whether  it  had  anything  to  do  with  the  recent  einiptions  had 
occurred  to  him,  but  it  seemed  to  him  that  it  was  a  little  too  soon 
to  expect  the  dust  by  that  time.  In  the  case  of  Krakatoa,  the 
abnormal  sunsets  began  about  two  months  after  the  eruption.  As 
regarded  these  eruptions  there  was  one  point  that  might  be  of 
astronomical  interest,  and  that  was  that  the  cataclysm  that  over- 
whelmed the  town  of  St.  Pierre  happened  exactly  at  New  Moon. 
Moreover  the  Moon  was  in  perigee  at  the  time  and  an  unusually 
near  perigee.  That  might  have  been  the  reason  for  the  cataclysm 
coming  at  that  moment ;  they  might  well  imagine  that  the  tidal 
action  of  the  Moon  did  not  affect  the  ocean  only,  but  also  the 
liquid  matter  of  the  interior  of  the  Earth  ;  and  if  so,  that  the 
tidal  action  would  be  at  a  maximum  at  the  time — more  especially 
as  the  Sun  and  Moon  were  roughly  in  the  same  North  Declination 
as  the  parallel  of  Martinique,  so  that  they  would  pass  practically 
overhead,  and  on  all  these  accounts  the  tidal  action  would  be  at  a 
maximum  at  the  time  at  Martinique. 

Mr.  Lynn  asked  whether  the  Moon  was  in  perigee  at  the  time 
of  the  Krakatoa  eruption. 

Mr.  Crommelin  replied  that  he  had  not  looked  up  the  point. 
Mr.  Saunder  said  he  had  not  been  fortunate  enough  to  observe 
the  Moon  during  the  past  week  owing  to  persistent  clouds  ;    but 
his  recollection  of  the  appearance  of  the  Moon  after  the  Krakatoa 
eruption  was  that  it  was  distinctly  blue  or  green  for  a  good  many 
nights.    He  did  not  remember  any  ruddy  appearance  then. 
!7%6  President.    The  sunset  was  red. 
Mr.  Saunder.    Yes,  but  the  Moon  was  blue  or  green. 
Mr,  Newbegin  remal*ked  that  Mr.  Chambers  had  raised  an  im- 
portant question,  and  members  should  all  be  on  the  watch  for 
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any  effects  that  might  be  visible,  either  iu  the  Moon  or  in  the 
sunsets. 

Mr.  London  said  that  living  about  eighty  miles  from  London  he 
had  observed  for  several  days  that  both  the  sunsets  and  sunrises 
were  accompanied  by  a  peculiar  golden  haze. 

Mr.  W.  T,  Lynn  read  a  paper  on  "  The  Causes  of  Variability  in 
the  Stars."  The  writer  said  that  probably  the  balance  of  opinion 
was  that  variability  was  due  to  some  physical  change  in  the  stars 
themselves,  and  that  its  analogies  were  to  be  found  in  the  eleven- 
year  period  of  spots,  now  recognized  though  not  accounted  for,  on 
our  Sun.  If  so,  however,  it  must  be  on  a  much  larger  scale  in 
nearly  all  the  variable  stars. 

Mr,  Maunder  remarked  that  the  long-period  variables  were 
exceedingly  difficult  to  explain.  In  the  first  place,  there  was  a 
large  number  whose  period  of  variability  was  very  nearly  that  of  a 
terrestrial  year.  A  period  of  that  length  seemed  scarcely  likely  to 
be  one  of  simple  rotation,  nor  did  it  seem  likely  to  be  analogous  to 
the  eleven-year  period  of  sun-spots.  Then  they  had  to  bear  in 
mind  that  the  amount  of  variation  was  in  some  cases  a  very  large 
one.  For  instance,  in  o  Ceti  they  had  an  extreme  variation  of 
brightness.  Sometimes  the  star  was  a  thousand  times  as  bright  as 
it  was  at  other  times.  Then,  again,  in  not  a  few  of  the  long-period 
variables  it  was  found  that  at  maximum  they  showed  the  hydrogen 
lines  bright.  He  did  not  think  that  as  yet  they  had  hit  upon  a 
satisfactory  solution  of  the  difficulty.  He  did  not  see  how  Mr. 
Lynn's  suggestion  would  account  for  the  case  of  o  Ceti. 

Mr,  Lynn,    Surely  o  Ceti  is  an  exceptional  case  ? 

Mr,  Maunder,  True,  but  there  are  some  cases  where  there  is 
an  even  greater  range  than  o  Ceti. 

The  President  was  afraid  he  was  very  ignorant  of  variable  stars, 
but  he  believed  there  were  four  classes.  Firstly,  the  Algol  variables 
were  pretty  well  accounted  for  by  the  eclipse  theory ;  but  as  to 
clases  2  and  3,  regular  variables  of  considerable  variability  and 
those  of  slight  variability,  perhaps  Mr.  Lynn's  theory  might 
account  for  the  slight  variation  of  class  3,  such  as  a  few  tenths  of  a 
magnitude  or  something  of  that  order,  but  there  appeared  at 
present  to  be  no  satisfactory  theory  to  account  for  the  o  Ceti  type 
of  variables. 

Mr,  Walter  F.  Gale  (Newcastle,  N.S.  W.)  contributed  some  notes 
regarding  the  planet  Jupiter.  He  said  that  taking  the  1901 
opposition  of  the  planet  throughout,  the  most  remarkable  features 
appeared  to  have  been  the  fading  of  the  N.  equatorial  belt  and 
the  increase  of  density  and  sharpness  of  outline  of  the  N.  tem- 
perate belt.  The  N.  tropical  zone  had  also  exhibited  a  marked 
increase  of  brightness.  The  N.  temperate  belt  was  usually  seen 
distinctly  double. 

Mr,  Crommelin  read  a  paper  by  Major  L,  A,  Eddie  (written  from 
Naaurpoort,  Cape  Colony,  April  23,  1902)  on  "Varying  Colours 
during  the  Progress   of  a    Lunar  EcHpse.^    He   described  the 
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gradual  changes  in  colour  and  tint  in  the  eclipse  of  April  22  last, 
and  said  that  one  rather  remarkable  feature  was  that,  whereas  from 
an  early  stage  of  the  eclipse  the  shaded  portions  reflected  a  coppery 
colour  which  gradually  deepened  to  a  ruddy  brown,  and  finally  to 
a  dull  red,  yet,  shortly  after  totality  had  ceased  and  the  illuminated 
cresent  had  waxed  to  the  size  of  a  three  days'  old  Moon,  the  whole 
of  the  remainder  of  the  lunar  disc  became  invisible  as  if  totally 
obliterated  from  the  heavens. 

Capt,  Molesworih  said  he  also  observed  the  eclipse  from  the  Indian 
Ocean,  and  he  could  corroborate  what  Major  Eddie  said  as  to  the 
darkness  of  the  eclipsed  portion  of  the  Moon  during  the  partial 
phase. 

Mr.  Goodacre  said  that  observers  in  this  country  agreed  pretty 
much  that  during  the  latter  part  of  the  eclipse  the  Moon  became 
entirely  invisible  so  far  as  regarded  the  obscured  portion. 

Mr,  Peti'ie  read  a  paper  by  Mr.  G.  J,  BumSy  B,8c,^  on  the 
"  Origin  of  Lunar  Formations,"  which  suggested  that  it  might  be 
possible  to  explain  the  origin  of  these  formations  by  assuming  that 
at  one  time  there  \f  as  a  hot  viscous  nucleus  covered  by  a  cool  solid 
crust ;  then  the  lighter  portions  of  the  viscous  matter  gradually 
made  their  way  towards  the  surface  till  they  came  to  the  underside 
of  the  crust ;  that  crust  in  some  places  yielded  to  the  pressure 
underneath  without  rupturing,  so  that  a  mountain  resulted ;  while 
in  other  places  the  crust  ruptured  and  craters  were  formed. 
Mr.,  Bums  described  some  experiments  he  had  made  with  molten 
pitch,  and  a  light  fluid,  such  as  alcohol,  benzine,  or  ammonia, 
bearing  out  his  theory. 

Mr.  Goodacre  thought  that,  bearing  in  mind  the  small  amount  of 
gravity  on  the  surface  of  the  Moon  as  compared  with  that  on  the 
Earth — about  one  sixth — and  also  the  further  fact  that  the  material 
of  which  the  Moon  is  composed  is  in  the  aggregate  much  lighter 
than  that  of  the  Earth,  they  had  sufficiently  safe  ground  to  go 
upon  in  assuming  that  the  present  appearance  of  the  lunar  surface 
was  simply  the  result  of  volcanic  energy. 

Some  lantern-slides  of  private  observatories  were  then  thrown 
on  the  screen  and  explained. 

The  President  announced  that,  owing  to  the  Coronation,  the  next 
Meeting  of  the  Association  had  been  postponed  to  Wednesday, 
July  the  9th. 


EOYAL  METEOROLOaiCAL  SOCIETY. 

Thb  second  afternoon  Meeting  of  the  present  Session  was  held  on 
Wednesday  the  i8th  instant,  at  the  Society's  rooms,  70  Victoria 
Street,  Westminster,  Mr.  E.  Inwards^  Vice-President,  in  the  Chair. 
Mr.  F.  G.  Bayard  read  a  paper  on  *'  English  Climatology,  1891- 
1900/'  which  is  a  discussion  of  the  climatological  data  printed  in 
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the  MetHurological  Eecord.  In  1874  the  Koyal  Meteorological 
Society  commenced  the  organization  of  a  series  of  stations  at  uroich 
the  observations  are  made  twice  a  day  on  a  uniform  plan,  so 
that  the  results  may  be  strictly  comparable  with  each  other.  In 
addition  to  these,  tlie  Society  in  1880  organized  another  class  of 
stations,  termed  Climatological,  at  which  the  observations  are  made 
once  a  day,  viz.  at  9  a.m.  Mr.  Bayard  on  a  former  occasion 
worked  up  the  results  from  these  climatological  stations  for  the 
10  years  1 881-1890,  and  in  the  present  paper  he  gives  the 
averages  from  69  stations  for  the  10  years  1891-1900.  The 
elements  dealt  with  are  temperature,  relative  humidity,  amount  of 
cloud,  rainfall,  and  rainy  days,  and  the  results  are  a  Suable  con- 
tribution to  the  climatology  of  the  British  Isles. 

A  paper  by  Mr,  W,  L.  Dallds,  on  "  Earth  Temperature  Observa- 
tions recorded  in  Upper  India,"  was  also  read,  in  which  the  author 
discussed  the  observations  made  on  the  temperature  of  the  soil  at 
three  stations,  viz. : — Lahore,  the  capital  of  the  Punjab ;  Dehia 
Dun,  in  the  north-west  of  the  North- Western  Provinces;  and 
Jaipur,  the  capital  of  the  native  State  of  that  name.  The  obsena- 
tions,  which  were  made  at  depths  varying  from  4  inches  to  45^ 
feet  below  the  surface,  extended  from  1884  to  1899. 


Messier's  Nebula, 

Ijj   the  year    1771,    Messier,  the  famous    discoverer  of  come*** 
published  a  catalogue  of  68  nebulae  in  the  Memoirs  of  the  Prea^^ 
Academy  of  Science.    In  the  years  1781-82  this  list  was  republish.^^ 
ill  the  Connaissance  des  Temps  and  35  other  nebulae  were  added,  tl»-"*^^ 
bringing  the  total  up  to  103  nebulae.     Most  of  these  nebulae  ht^"^® 
been  carefully  reobserved  since  Messier's  time,  and  some  of  t\i<^'^ 
have  proved  to  be  most  wonderful  and  interesting  objects.     As  th^^^® 
observations  and  descriptions  are  scattered  through  various  volum^^^* 
souie  of  them  almost  inaccessible  to  the  general  reader,  I  hm^^^ 
compiled  the  t'ollowiug  list  with  short  descriptions  of  the  appe^^^' 
ance  and  character  of  each  nebula.     The  positions  are  given  fc^^' 
1900*0.     There  are  a  few  of  Messier's  nebulae  of  which  I  have  be  '^^ 
unable  to  find  any  account.     These  are  Nos.  40,  45,  48,  and  lo^^* 
Messier    i.    K.A.    $^  28^-5,  N.  21°  57'._The    famous  "  ci--^^ 
nebula  "  in  Taurus.     It  lies  about  i   degree  north  preceding  t^^^® 
star  ^  Tauri.     It  was  first  seen  by  Be  vis  in  1 73 1 .    It  was  again  sip  ^^° 
by  Messier  in  1758  while  observing  the  comet  of  that  year,  and  r^-*^ 
rediscovery  induced  him  to  form  his  catalogue  of  nebulae,  to  h^^P 
observers  in  distinguishing  these  objects  from  comets.     Sir  Jo^B:^ 
Herschel  thought  that  it  was  a  cluster  of  stars  at  a  distance  *'    ^^ 
about  the  980th  order,"  that  is  980  times  the  distance  of  Cap^X^ 
or  Yega.     Lord  Eosse's  telescope  is  said  to  have  resolved  it  it^'^ 
stars,  but  photographs  taken  by  Dr.  Bobertsin  1892  and  i39^ 
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show  a  very  nebulous  appearance,  and  with  but  little  of  the  '*  crab- 
Hke  "  form  depicted  in  Lord  Rosse's  drawing. 

M.  2.  E.A.  21**  28"'3,  S.  1°  15'. — In  Aquarius,  about  5"^ 
north  of  the  star  /3  Aquarii.  It  is  a  globular  cluster  of  5'  or  6'  in 
diameter.  Sir  John  Herschel  compared  it  to  a  heap  of  white 
sand ;  and  Admiral  Smyth  says :  "  This  magnificent  ball  of  stars 
condenses  to  the  centre  and  presents  so  fine  a  spherical  form 
that  imagination  cannot  but  picture  the  inconceivable  brilHance  of 
their  visible  heavens,  to  its  animated  myriads."  But  that  each  of 
these  points  should  have  planets  revolving  round  them  seems  very 
doubtful.  Sir  William  Herschel  with  his  40-feet  telescope  could 
see  the  individual  stars  even  in  the  centre  of  the  cluster.  A  photo- 
graph by  Dr.  Eoberts,  taken  in  1891,  shows  the  centre  of  the 
cluster  involved  in  dense  nebulosity,  and  he  thinks  that  it  was 
probably  evolved  from  a  spiral  nebula.  The  stars  composing  the 
cluster  are  very  faint,  probably  not  above  the  isth  magnitude. 
Seen  as  a  star  it  was  measured  at  Harvard  Observatory  as  7*69 
magnitude.  Assuming  these  magnitudes  as  correct,  I  find  that 
the  cluster  contains  about  800  stars. 

M.  3.  13**  37"'6,  N.  28°  53'. — A  fine  globular  cluster  in  Canes 
"Venatici,  about  12°  north  preceding  Arcturus.  Messier,  who 
discovered  it  in  1764,  described  it  as  *'a  nebula  without  a  star, 
brilliant  and  round."  Sir  William  Herschel,  with  his  20-feet 
reflector,  found  it  "a  beautiful  cluster  of  stars  5'  or  6'  in  diameter." 
Sir  John  Herschel  describes  it  as  very  large  and  bright,  and  the 
stars  about  nth  to  15th  magnitude.  Smyth  called  it  "a  noble 
object,"  and  thought  it  contained  '*  not  less  than  1000  small  stars." 
Xord  Eosse  saw  it  as  a  cluster  blazing  in  the  centre  with  rays  of 
stars  running  out  from  it  on  all  sides.  A  photograph  by  Dr. 
IRoberts  taken  in  May  1891  "confirms  the  general  descriptions  " 
of  previous  observers.  No  less  than  132  variable  stars  have  been 
detected  among  the  outliers  of  this  cluster  ! 

M.  4.  16**  i7"*5,  S.  26°  l^', — A  large  but  rather  faint  nebula. 
It  lies  about  i|°  preceding  the  bright  star  Antares.  It  was  dis- 
covered by  Messier  in  1764,  and  in  1783  Sir  William  Herschel 
found  it  resolvable  into  stars.  Admiral  Smyth  describes  it  as  "  a 
compressed  mass  of  small  stars  .  .  .  with  outliers  and  a  few  small 
stellar  companions  in  the  field." 

M.  5.  15**  i3°''5i  N.  2°  27'. — A  globular  cluster  of  stars  of  nth 
to  15th  magnitudes,  lying  closely  north  preceding  the  5th  magni- 
tude star  5  Serpentis.  Messier  was  "  certain  that  it  contained  no 
star  " !  Sir  William  Herschel  resolved  it  and  estimated  the  number 
at  200,  but  it  probably  contains  many  more.  Smyth  describes 
it  as  "  a  noble  mass,  refreshing  to  the  senses  after  sweeping  for 
faint  objects."  A  photograph  taken  by  Dr.  Eoberts  in  1892 
shows  the  stars  to  15th  magnitude,  "with  dense  nebulosity  about 
the  centre."  No  less  than  85  variable  stars  have  been  detected 
among  the  outliers  of  this  cluster. 

M.  6.  17*"  33*°,  S.  32°  10'. — In  Scorpio.    Sir  John  Herschel  de- 
voL.  xxy*  z 
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scribes  it  as  *'  a  fine,  large,  discrete  cluster  of  stars,  lo,  ii ;  one 
star  is  7  m. ;  one  is  7*8.  Fills  field."  From  the  position  given  by 
Sir  John  Herschel  for  the  nebula  Dunlop  612,  it  should  be  in  the 
same  low  power  field  with  M.  6,  but  observing  in  the  Punjab  I 
could  only  see  one  cluster  near  the  place,  with  stars  in  zigzag  lines, 
which  agrees  with  Sir  John  HerscheFs  description  of  Dunlop  612. 

M.  7.  17''  44™,  S.  30°  39'. — Sir  John  Herschel  describes  it  as 
**  A  highly  condensed  nebulous  mass,  3'  diam.,  or  an  irregular 
round  nebula ;  pretty  much  brighter  in  the  middle  ;  resolvable." 

M.  8.  17''  57"*6,  S.  24°  22'. — A  very  fine  object  in  the  Milky 
Way  in  Sagittarius.  Visible  to  the  naked  eye.  A  beautiful 
drawing  of  it  showing  nebulous  streaks  and  loops  is  given  by  Sir 
John  Herschel  in  his  Cape  Observations,  and  he  calls  it  "  a  superb 
nebula."  There  are  many  stars  in  the  field.  The  present  writer 
found  it  plainly  visible  to  the  naked  eye  in  the  Punjab  sky,  and  a 
glorious  object  even  with  a  3-inch  refractor.  It  has  been  photo- 
graphed by  Dr.  Roberts*.  Secchi  found  the  spectrum  that  of  a 
gaseous  nebula. 

M.  9.  17**  i3"'"3,  S,  18°  25'. — Between  tj  and  58  Ophiuchi ;  nearer 
to  rj.  Messier  discovered  it  in  1764,  and  described  it  as  a  nebula 
**  unaccompanied  by  any  star  "  ;  but  it  was  resolved  into  stars  by 
Sir  W.  Herschel  in  1784  with  his  20-feet  reflector.  Sir  John 
Herschel  at  the  Cape  found  it  about  4'  in  diameter,  and  "  resolved 
into  stars  of  the  14th  magnitude."  Smyth  says  :  "This  fine  object 
is  composed  of  a  myriad  of  minute  stars,  clustering  into  a  blaze  in 
the  centre,  and  wonderfully  aggregated,  with  numerous  outliers 
seen  by  glimpses." 

M.  10.  16**  5i"-9,  S.  3°  57'. — About  10°  east  of  the  stars  S  and  e 
Ophiuchi.  Sir  John  Herschel  describes  it  as  a  "  fine  large  cluster 
.  .  .  diameter  5',  with  stragglers,  several  of  which  are  of  larger  size 
to  about  12' ;  all  resolved  into  stars  11-15  magnitude  ;  very  com- 
pressed." A  photograph  by  Dr.  Roberts  in  June  1891  shows  the 
cluster  "  nearly  free  from  nebulosity." 

M.  II.  iS*^  45™7,  S.  6°  23'.— In  the  so-called  "Shield  of 
Sobieski,"  which  forms  the  southern  portion  of  Aquila.  Dis- 
covered by  Kirch  in  1681.  Sir  William  Herschel  saw  stars  of 
about  nth  magnitude,  divided  into  5  or  6  groups,  and  he  found  it 
just  visible  to  the  naked  eye.  Sir  John  Herschel  calls  it  round 
and  rich,  with  stars  9- nth  magnitude.  Smyth  compared  it  to 
"  a  flight  of  wild  ducks,"  and  says  it  "  is  a  gathering  of  minute 
stars  with  a  prominent  8th  magnitude  star  in  the  middle  and  two 
following."  A  photograph  by  Dr.  Roberts  in  1891  agrees  well 
with  the  descriptions,  and  shows  that  the  cluster  is  free  from 
nebulosity. 

M.  12.  1 6**  42^*0,  S.  1°  48. — Between  h  and  41  Ophiuchi.  It 
was  discovered  by  Messier  in  1764  and  described  by  him  as 
"  a  round  nebula,  unaccompanied  by  any  star."  Sir  J.  Herschel 
found  it  resolvable  into  stars  of  loth  magnitude.      Smyth  calls  it 

*  See  Knowledge,  June  1900. 
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''  a  fine  rich  globular  cluster  with  a  cortege  of  bright  stars  and 
many  minute  straggling  outliers."  A  photograph  taken  by 
Dr.  Roberts  in  June  1892  shows  the  stars  visible  to  the  centre 
with  *'  a  trace  of  nebulosity." 

M.  13.  16**  38"-i,  N.  36°  37'.— This  is  the  famous  globular 
cluster  in  Hercules,  between  ly  and  i^  and  considered  to  be  one  of 
the  finest  of  its  class.  It  was  discovered  by  Halley  in  17 14. 
Messier,  who  observed  it  with  a  4-foot  Newtonian  reflector  and 
power  of  60,  was  "  assured  that  it  contains  no  star '' !  Sir  William 
Herschel  described  it  as  "  a  most  beautiful  cluster  of  stars,  exceed- 
ingly compressed  in  the  middle  and  very  rich."  He  estimated  tlie 
number  of  stars  at  14,000.  Sir  J.  Herschel  saw  thousands  of 
stars.  Smyth  called  it  "  a  superb  object,**  and  Dr.  Nichol  remarked 
that  **  Perhaps  no  one  ever  saw  it  for  the  first  time  through  a 
telescope  without  uttering  a  shout  of  wonder.''  Lord  Rosse 
found  3  dark  streaks  or  lanes,  which  were  also  seen  by  Buff  ham. 
Photographs  taken  by  Dr.  Roberts  in  1887  and  1895  show  the 
dark  lanes  seen  by  Lord  Rosse,  and  also  some  nebulosity.  Dr. 
Roberts  thinks  that  it  was  probably  evolved  from  a  spiral  nebula. 
From  a  photograph  taken  in  America  by  Mr.  H,  K.  Palmer  with 
an  exposure  of  two  hours  he  finds  the  number  of  stars  in  this 
cluster  to  be  5482,  of  which  1016  are  "  bright "  and  4466  "  faint.'' 
The  dark  lanes  are  also  clearly  visible  in  Palmer's  photograph. 

M.  14.  17*"  32"*-3,  S.  3**  II  . — In  Ophiuchus,  between  r  and  41. 
Sir  John  Herschel  found  it  to  be  "a  most  beautiful  and  delicate 
globular  cluster ;  not  very  bright,  but  of  the  finest  star-dust ;  all 
well  resolved ....  excessively  rich.    All  the  stars  equal  1 5  or  16  m." 
Lord  Rosse  found  the  stars  very  close  and  very  small.     A  photo- 
graph taken  by  Dr.  Roberts  in  August   1897  shows  "  curves  and 
lines  of  faint  stars  radiating  in  all  directions  outwards  from  the 
dense  cluster  ...  as  well  as  vacancies,  within  the  nebulous  centre." 
M.  15.  2i*'25"'*i,  N.  11°  43'.-r-A  globular  cluster  in  Pegasus  in 
a  comparatively  vacant  space  about  4°  north  following  ^  Equuleii. 
It  was  discovered  in  1745  by  Miraldi,  who  thought  it  contained 
"  many  stars."     Sir  John  Herschel  estimated  them  about  1 5th 
magnitude.    Lord  Rosse  described  it  as  a  globular  cluster  with 
bright  and  faint  stars.     Aspbotograph  taken  in  Nov.   1890  by  Dr. 
Roberts  *'  confirms  the  general  descriptions,"  and  shows  the  stars 
arranged  in  "  curves,  lines,  and  patterns,"  and  the  centre  nebulous. 
M.   16.  18^  i3"-2,  S.  13°  49'.— South  of  "Sobieski's  Shield." 
Sir  John  Herschel  described  it  as  a  cluster  containing  at  least 
100  star^,  and  Smyth  calls  it  a  "A  scattered  but  fine  large  cluster." 
A  photograph  taken  by  Dr.  Roberts  in  August  1897  shows  that  it 
is  really  "  a  large  bright  nebula  with  a  cluster  apparently  involved 
in  it." 

M.  17.  i8*»  iS"*o,  S.  16°  14'.— This  is  the  so-called  "  horse-shoe  " 
or  "  omega  "  nebula.  It  lies  about  2^°  south  of  M.  16.  It  was 
described  by  Sir  John  Herschel  as  a  magnificent  object,  bright  and 
very  large.    It  has  also  been  described  and  drawn  by  Lord  Rosse, 
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Lassell,  Holdeu,  and  Trouvelot.  Smyth  gives  a  drawing  of  it 
which  very  much  resembles  a  horse-shoe,  but  this  form  is  nearly 
lost  in  a  photograph  taken  bj  Dr.  Eoberts  in  August  1893.  Sir 
William  Huggins  finds  the  spectrum  gaseous. 

M.  18.  18**  1 4"' I,  S.  11°  10'.— About  one  degree  south  of  the 
preceding,  M.  17.  Webb  says  "glorious  field  in  a  very  rich 
vicinity  ;  south  lies  a  region  of  surpassing  splendour." 

M.  19.  16**  56"'-4,  S.  26°  7'. — In  Ophiuchus,  between  39 
Ophiuchi  and  Antares,  nearer  the  former.  Sir  W.  Herschel 
resolved  it  into  stars.  Sir  John  Herschel  describes  it  as  "  superb. 
A  globular  cluster ;  very  bright ;  round ;  diam.  10' ;  resolved  into 
stars  14,  15,  16  magnitude."  Smyth  called  it  "A  fine  insulated 
globular  cluster  of  small  and  very  compressed  stars,"  and  he  says 
it  "is  near  the  large  opening  or  hole,  about  4°  broad,  in  the 
Scorpion's  body,  which  Sir  William  Herschel  found  almost  desti- 
tute of  stars." 

M.  20.  17*^  s6"»-3,  S.  23^^  2'.— The  well-known  "Trifid  nebula," 
which  lies  closely  north  of  the  star  4  Sagittarii.     A  very  curious 
object  with  three  dark  lanes  radiating  from  the  centre.     It  has 
been  well  drawn  by  Sir  John  Herschel  and  Trouvelot,  and  it  was 
photographed  at  the  lick   Observatory  with  the  3-feet  Crossley 
reflector*.  Although  it  has  a  very  nebulous  appearance,  the  spectra^ 
seems  to  be  not  gaseous. 

M.  21.  17**  58°'7,  S.  22"^  30'. — Between  /i  and  4  Sagittarii  axi^ 
a  little  north  following  M.  20.  Smyth  describes  it  as  "A  coajree 
pluster  of  telescopic  stars  in  a  rich  gathering  galaxy  region." 

M.  22.  18^  3o'"'3j  S.  23°  59'. — About  midway  between  ^  ani    ' 
Sagittarii.     It  seems  to  have  been  seen  by  Hevelius  before  16^ 5' 
and  it  was  drawn  by  Le  Qentil  in  1747.     Messier,  who  observed  1* 
in  1764,  thought  that  it  contained  no  stars  !     Sir  John  Herscl^®^ 
describes  it  as  "  a  globular  cluster,  very  bright ;    very  large ;  v^^y 
much  compressed,  7'  diam.     The- stars  are  of  two  magnitudes,  '^^' 
15-16  magnitude  and  12m.;  and,  what  is  very  remarkable,  -fclt^ 
largest  of  these  latter  are  visibly  reddish."     And  in  another  ob^^^' 
vation  he  says  :  "  consists  of  stars  of  two  sizes,  1 1  and  1 5,  with  n^c^pne 
intermediate,  as  if  it  consisted  of  2  layers,  or  one  shell  over  anotl:::^-^^' 
A  noble  object."    Webb  found  it  "  very  interesting  from  visibH^ 
of  components  10  and  11  m.f,  which  makes  it  a  valuable  obj^^* 
for  common  telescopes  and  a  clue  to  the  structure  of  many  m^^^^f® 
distant  or  difficult  nebulae."     Observing  with  a  3-iuch  refractor*     ^° 
the  Punjab,  the  present  writer  found  the  larger  stars  well  s^*^* 
The  greater  portion  of  the  cluster  is,  however,  nebulous  wit>^  * 
telescope  of  this  size. 

M.  23.  17*"  Si'^'o,  S.  19°  o'.— Smyth  describes  it  as  "Aloos^ 
cluster  ....  an  elegant  sprinkling  of  telescopic  stars  over  *^® 
whole  field,  under  a  moderate  magnifying-power."  Webb  says  "  * 
good  low-power  field." 

*  Astronomical  Society  of  the  Pacific,  June  i,  1906. 
t  Probably  Sir  John  Herschers  brighter  components. 
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M.  24.  18*^  i2°-6,  S.  18°  27'.— About  2°  north  of  fi  Sagittarii. 
Sir  John  Herschel  describes  it  as  pretty  large  and  very  rich,  with  stars 
of  11-20  magnitude.  Lord  Rosse  saw  some  unresolved  nebulous 
light  in  it,  but  a  photograph  by  Dr.  Eoberts,  taken  in  Feb.  1894, 
shows  the  stars  free  from  nebulosity.  On  this  photograph  the 
streams  of  stars  surrounding  the  centre  seem  to  be  arranged  in 
spirals  and  strongly  suggest  that  the  cluster  has  been  evolved  from 
a  spiral  nebula.  J.  E.  Goee. 

[To  be  continued.] 


Some  interesting  Double  Stars, 

Among  the  Struve  double  stars  there  are  some  which,  at  the 
present  time,  require  measuring  by  reason  of  having  arrived  at  a 
critical  position  where  it  is  possible  to  discriminate  perhaps  between 
rectilinear  motion  and  orbital  motion,  or  between  an  orbit  of  long 
or  comparatively  short  period.  Most  of  these  pairs  are  within 
reach  of  instruments  of  moderate  size,  and  would  well  repay  any 
attention  bestowed  upon  them,  thus  : — 


S  1785.    E.A.  13*^  44"  32%  KP.D.  6*2°  31',  Mags.  7-2  and  7'5. 

The  measures  of  this  pair  date  from  those  made  by  South  in 
3823,  and  a  complete  list  down  to  1892  will  be  found  in  the  M.  N. 
1892  Dec,  where  Burnham  gives  a  diagram.  In  the  M.  N.  1893 
IMarch,  Mr.  Q-ore  gives  an  orbit  with  a  period  of  125*5  years, 
M'hich  apparently  induced  Burnham  to  re-examine  the  measures, 
and  the  result  will  be  found  in  Astronomy  and  Astrophysics,  1893 
May,  where  he  shows  that  it  is  impossible  to  determine  an  orbit, 
and  that  the  utmost  we  can  say  is  that  the  period  lies  somewhere 
between  120  and  300  years.  In  the  same  year  my  own  note^is  to 
the  effect  that  "  a  critical  portion  of  the  curve  was  being  passed 
over,  and  in  1898  we  might  be  able  to  get  some  more  definite 
information."    The  measures  are  roughly : — 


1830 
40 

60 


165° 

3"-S 

172 

178 

i8g 

3  '5 
3  -3 
3  "o 

1870 
80 
90 

1^00 


199° 

2"-6 

215 

2  -I 

241 

I  -6 

276. 

I  '3 

from  which  it  is  seen  that  the  prophecy  has  not  turned  out  well, 
and  we  can  now  only  say  that  the  ellipse  may  be  one  of  1 30  years 
or  of  300  years.  The  distance  does  not  decrease  so  rapidly  as 
Gore  expected,  for  according  to  his  orbit  it  would  not  exceed  i"'i. 
This,  then,  is  essentially  a  pair  to  be  watched.  There  is  no 
question  as  to  its  binary  character,  for  Stumpe  gives  a  Proper 
Motion  of  o"'48i  hi  direction  269°'95. 
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S  1757.     R.A.  12''  29"*  II',  N.P.D.  89°  48',  Mags.  7-8  and  8-9. 

This  pair  is  not  so  interesting  perhaps  as  the  last,  but  it  has 
some  peculiarities  which  make  it  worth  following.  In  1887  Gore 
gave  an  orbit  of  277  years'  period,  which  was  properly  taken  ex- 
ception to  by  Burnham,  seeing  that  the  whole  change  in  position- 
angle  amounted  only  to  60°.  Indeed  the  motion  from  1830  to 
1890  is  very  regular,  viz.  o"'03S  along  a  straight  line  in  direction 
115°,  which  continued  up  to  the  present  time  gives  for  the  pair  a 
position-angle  of  79°  and  distance  2"*8,  which  is,  curiously  enough, 
that  derived  from  Gore's  elements.  I  can  find  only  a  few  recent 
measures,  but  these  are  consistent  in  their  opposition  to  the  dis- 
tance of  2"'8.  They  appear  to  show  that  in  1893  the  pair  reached 
a  maximum  separation  of  2  "'6,  and  that  there  has  since  been  a 
steady  fall  to  2'''2,  while  the  angle  agrees  with  the  deduced  angle 
of  79°.  Hence  careful  measures  of  distance  are  of  great  import- 
ance, and  can  be  made  with  small  instrumental  means. 

2  1863.     R.A.  14**  34"»  41%  N.P.D.  38°  o',  Mags.  7-1  and  7-4. 

This  is  a  pair  of  a  different  character,  and  by  reason  of  its 
distance  o"*7  more  difficult  to  observe.  Practically  since  1828  the 
angle  has  changed  from  iii*^  to  87°  and  the  distance  from  o"'6  to 
o""j.  When  the  observations  are  grouped  and  plotted  down  for 
every  five  years,  the  measures,  so  far  as  direction  is  concerned, 
seem  to  lie  along  a  straight  line,  but  the  motion  along  this  line  is 
not  regular,  being  as  follows  : — 


o"*oo6o  from  1828  to  1835 
o  *oo6o  „  „  1840 
o  '0050    „         „         1850 


o"'oo5o  from  1828  to  i860 
o  -0038     „        „         1880 


Indicating  that  the  pair  form  a  binary  system,  and  that  the 
maximum  elongation  has  been  reached.  This  star  is  Piazzi  XIV. 
148.* 

S  1837.     E.A.  14^  19"*  10',  N.P.D.  101°  13',  Mags.  7-1  and  87. 

This  is  a  pair  very  similar  in  character  to  S  1863,  the  crux 
being  in  the  distances.  Plotting  the  observations  and  drawing  a 
smooth  curve  through  them,  we  get : — 

1830 326°  i"'4o  1870  

40  322  I  '48  80  

50  318  I  '50  90  

60  314  I  '40  1900  


311° 

i".33 

308 

I  *3o 

306 

I  '20 

301 

I  -18 

There  does  appear  to  be  a  real  elongation  about  1850,  and 
measures  of  distance  now  are  very  important.  The  pair  have  a 
Common  Proper  Motion  of  —  o"*o43  in  E.A.  and  -ho"*024  in 
N.P.D.     The  magnitudes  should  also  be  noted.  T,  L. 

[To  be  continued.] 
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CORRESPONDENCE. 

To  the  Editors  of '  TJie  Observatory. * 
John  Goodricke. 

Q-BNTLBMBN, — 

When  a  career  is  cut  off  so  early  as  that  of  John  Q-oodricke, 
it  is  impossihle  to  avoid  feeling  how  much  more  would  probably 
have  been  done  liad  that  life  been  prolonged.      It  is  said  that 
when  Newton  heard  of  the  death  of  Roger  Cotes  (the  first  to  hold 
the  Pluraian  professorship  at  Cambridge),  he  exclaimed,  "  Had  he 
Hved  longer,  we  should  have  known  something !  "     Cotes  was  in 
his  thirty -fourth  year;  but  he  of  whom  I  speak  had  not  com- 
pleted his  twenty-second  on  the  day  of  his  death,  the  20th  of 
April,  1786.     His  name  will  ever  live  in  astronomy  from  his  great 
discoveries  of  the  periodicity  of  the  variability  of  Algol  (the  true 
cause  of  which  he  suggested)  and  of  the  variability  of  ^  Cephei 
and  /3  Lyrse.     The  records  of  these  in  the  Philosophical  Transac- 
tions are  too  well  known  to  need  further  reference  to  them  here. 
Some  time  ago  I  pointed  out  in  the  Observatory  (vol.  iv.  p.  181) 
that  Goodricke   had  the  priority  over  Palitzsch  in  his  observa- 
tions of  Algol.     My  purpose  now  is  to  give  some  little  account 
of  Goodricke's  family  and  antecedents,  derived,  of  course,  from  the 
*  History  of  the  Goodricke  Family,*  which  was  edited  by  Mr.  C.  A. 
Ooodricke  in  1885. 

Henry   Goodricke,   who  was  the   ancestor  of  the  Yorkshire 

branch  of  the  £Eimily,  was  the  brother  of  Thomas,  Bishop  of  Ely 

and  Lord  Chancellbr  of  England  in  the  reign  of  Edward  VI.     In 

1542  he  purchased  the  manor  of  Ribston  (a  place  so  universally 

known   in   connection  with   the  celebrated   variety  of  pippins), 

in  Yorkshire,  and   afterwards  other  places  in   the  same  county, 

besides  possessing  landed  property  in  the  isle  of  Ely,  and  in  Essex 

and  London.     His  son  and  grandson,  both  named  Richard,  held 

at  different  times  the  office  of  High  Sheriff  of  Yorkshire.     Henry, 

eldest  son  of  the  latter,  was  knighted  by  James  I.  during  his 

progress  from  Scotland  to  London  in  1603.     He  had  nine  sons; 

the  seventh  was  named  John,  succeeded  to  his  father's  estates  in 

1 64 1,  and  was  the  same  year  created  a  baronet  by  Charles  I.     In 

the  Civil  Wars  he  took  up  arms  on  the  side  of  the  King,  was 

taken  prisoner  by  the  Parliamentary  forces  and  kept  in  the  Tower 

till  1646,  when  he  was  released   and  the  sequestration  of  his 

estates  taken  off.     His  only  son.  Sir  Henry  Goodricke,  was  the 

second  baronet  (for  some  time  Ambassador  at  the  Court  of  Spain, 

from  which  country  he  had  to  escape  on  account  of  some  political 

troubles),  was  Sir  John's  only  son  by  his  first  wife ;  as  he  left  no 

posterity  the  third  baronet  was  another  Sir  John,  the  only  son  of 

the  former  by  his  second  wife,  who  succeeded  his  half-brother  in 

1705,  but  died  in  the  same  year.      His  eldest  son,  Sir  Henry 

Goodricke,  was  the  fourth  baronet;   he  died  in  1738,  and  was 
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succeeded  by  his  eldest  son,  Sir  John  Ooodricke,  bom  at  Bibston 
in  1708,  and  grandfather  of  the  astronomer.  Sir  John  had  only 
one  son,  Henry,  who  married,  in  1761,  a  Dutch  lady,  Levina 
Benjamina  Sessler,  of  Namur,  with  whom  he  resided  several  years 
at  Groningen  *,  where  most  of  his  children  were  born,  the  eldest 
of  these  being  John,  of  astronomical  fame,  on  Sept.  17th,  1764, 
When  Henry  Goodricke  returned  to  England  he  settled  at  York, 
where  his  son  John  developed  a  taste  for  astronomy,  and  made 
those  discoveries  which  will  ever  be  memorable  in  the  science. 
Henry  died  in  1784,  and  John  then  became  heir  to  his  grand- 
father, Sir  John,  but  died  only  two  yeai-s  subsequently,  so  that  on 
Sir  John's  death  in  1789  the  baronetcy  and  estates  fell  to  Henr/s 
second  son,  also  named  Henry,  and  born,  like  his  brother,  at 
Groningen.  The  title  became  extinct  on  the  death  of  the  eighth 
baronet  in  1839.  The  estates  had,  in  the  meantime  passed, 
through  the  will  of  Sir  Harry,  son  of  the  last  Sir  Henry  and 
seventh  baronet,  to  another  family,  that  of  Holyoake,  who  took  the 
additional  name  of  Goodricke.  The  author  of  the  work  from 
which  I  am  quoting  tells  us  that  he  had  often  heard  his  grand- 
father, William  Goodricke  of  Dearham,  of  a  collateral  branch 
of  the  same  family,  speak  of  the  scenes  of  hospitality  he  had 
witnessed,  when  a  boy,  at  the  house  of  Sir  John  Goodricke, 
grandfather  of  the  astronomer.  He  states  that  there  is  a  portrait 
of  the  latter  at  Gilling  Castle,  near  Bichmond,  in  the  North 
Biding  of  Yorkshire,  of  which  I  am  sure  we  should  all  be  glad  to 
see  a  copy,  if  it  could  be  made  and  photographed. 

Yours  faithfully, 
Blackheatb,  1902,  Juae  2.  W.  T.  LlM. 

The  Flash-spectrum, 

Gentlemen, — 

If  I  may  be  permitted  to  make  a  few  further  remarks  in 
reference  to  Mr.  Fowler's  interesting  communication  in  your  last 
number,  1  should  like  to  say  that  my  own  results  are  in  substantial 
agreement  with  those  of  Mr.  Mitchell  in  the  tables  of  selected 
lines  which  Mr.  Fowler  gives. 

These  show  clearly  the  tendency  of  certain  enhanced  lines  to 
appear  as  strong  lines  in  the  flash-spectrum,  and  I  may  admit 
further  that  a  considerable  number  of  the  stronger  enhanced  lines 
of  both  iron  and  titanium  coincide  with  abnormally  strong  lines  of 
single  origin  in  the  flash.  This  is  proved  by  a  comparison  of  ^^ 
intensities  estimated  by  four  different  observers  from  the  results 
obtained  at  the  eclipses  of  1898,  1900,  and  1901. 

It  is  possible  I  may  have  under-estimated  the  importance  of 
these  coincidences,  which  are  doubtless  of  great  interest  and  sig- 
nificance per  se.     However,  the  question  at  issue  is  whether  or  not 

*  It  is  interesting  to  remember  that  this  is  the  town  of  the  Jast  Gold 
Medallist  of  the  Royal  Astronomical  Society. 
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there  is  such  a  fundamental  difference  between  flash-  and  Fraun- 
hofer  spectra  as  to  lead  us  to  abandon  the  view  that  the  flash- 
layer  is  the  seat  of  the  Fraunhofer  absorption-lines. 

If  an  extended  comparison  is  made  over  a  long  range  of  spectrum 
of  the  intensities  of  isolated  lines  of  single  origin  it  is  found  that 
for  each  element  there  is  a  close  general  correspondence  with  the 
intensities  of  the  dark  lines.  The  agreement  is  by  no  means  exact 
in  detail,  since  the  enhanced  lines  in  many  cases  produce  abnormal 
intensities.  I  give  as  an  example  a  table  showing  the  results  I 
have  obtained  with  the  titanium  lines  between  \  3500  and 
X  5000. 

Titanium  Lines  in  Sun  and  Flash,  \  3500  to  X  5000. 

All  lines  m  Rowland's  table  assigned  to  Ti  only  excepting  those  which  are 
obscured  in  the  flash  by  strong  hydrogen  lines. 


Intensity 
in  0. 


No.  of  lines 
in  0. 


No.  of  lines 
in  flash. 


Average  intensity 
of  flash-lines. 


I 

38 

0 

0 

2 

27 

4 

10* 

3 

27 

,9 

8 

4 

'9 

13 

16 

5 

7 

7 

21 

6  and  over 

5 

5 

48 

*  The  average  intensity  of  the  four  flash-lines  is  increased  by  two  enhanced 
lines  at  XX  3  50 5  "06  and  3520*40  ;  omitting  these,  the  average  is  i. 

It  is  from  this  general  correspondence  of  intensity  that  I  have 
been  led  to  conclude  that  the  flash  really  represents  a  portion  of 
the  absorbing  stratum,  viz.,  the  upper  more  diffused  region. 

The  lower  region  immediately  in  contact  with  the  photosphere 
may  give  emission-spectra  in  which  the  enhanced  lines  are  less 
prominent ;  and  although  this  stratum  is  not  able  appreciably  to 
impress  the  photographic  plate  at  eclipses,  it  may  yet  have  a  very 
considerable  absorptive  effect,  perhaps  as  much  or  more  than  the 
much  deeper  upper  region.  It  appears  to  me,  however,  that  there 
is  no  ground  for  abandoning  the  view  that  the  whole  depth  of  the 
flash-layer  is  effective  in  producing  the  absorption-lines ;  and  in 
the  case  of  the  hydrogen  and  calcium  lines  the  whole  depth  of  the 
chromosphere  itself  is  effective.  This  is  indicated  by  the  narrow 
absorption-lines  at  the  centres  of  H  and  K,  which  agree  exactly  in 
width  and  absolute  intensity  with  the  corresponding  bright  lines 
of  the  chromosphere.  Yours  faithfully, 

Kenley,  Surrey,  J»  EVDRSHEP. 

1902,  June  21. 
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The  Eclipse  of  Ammianus, 

Gentlemen, — 

If  it  were  clearly  established  that  our  lunar  tables  gave  us 
accurate  results  when  applied  to  eclipses  which  occurred  1500 
years  ago,  we  might  fall  back  on  some  such  hypotheses  respecting 
that  of  Ammianus  as  those  mentioned  by  Mr.  Lynn.  But  where 
is  the  proof  of  this  accuracy  ?  What  eclipse  of  that  antiquity  is 
recorded  to  liave  taken  place  on  the  day  and  at  the  place  given 
by  the  tables  ? 

I  may  perhaps  mention  that  a  cycle  of  521  years  (of  36 5 1  days 
each)  appears  to  answer  well  for  solar  eclipses  pretty  nearly  in  the 
same  locality.  Thus,  on  June  16,  a.d.  885,  there  was  a  total 
eclipse  in  Scotland,  mentioned  in  the  Chronicon  Scotorum,  On 
June  16,  A.D.  1406,  there  was  an  eclipse  nearly  total  at  London, 
and  on  June  29,  a.d.  1927  (the  same  date  in  the  New  Style),  we 
shall  have  another  ecUpse  nearly  total  in  London.  But  as  regards 
this  one  of  Ammianus,  the  return  on  Aug.  28,  a.d.  881,  seems 
only  to  have  been  recorded  in  France.  This  seems  to  confirm  the 
suggestion  that  the  tables  place  the  eclipse  of  Ammianus  too  far 
east.  I  do  not,  of  course,  imply  that  the  cycle  which  I  propose  is 
a  perpetual  one,  or  that  the  eclipse  is  visible  in  precisely  the  same 
district  on  each  return  ;  but  it  seems  to  answer  recorded  eclipses 
with  considerable  accuracy.  Truly  yours, 

DubUn,  1902,  June  9.  W.  H.  S.  MoNCK. 


OBSERVATORIES. 

Royal  Obsebvatobt,  Gebenwich. — Visitation  Day,  on  June  7, 
like  most  of  the  days  in  the  first  part  of  the  month,  was  wet,  and 
the  invited  visitors  were  not  so  numerous  as  in  former  years. 
The  Astronomer  Royal  was  compelled  by  indisposition  to  keep 
within  doors,  but  was  able  to  present  his  Report  to  the  Board  of 
Visitors  in  person. 

Transit-Circle, — The  number  of  transits  observed  during  the 
year  was  11,133,  of  circle  observations  9666.  These  are  com- 
pletely reduced  to  1902  April  8,  and  the  observations  to  May  4 
are  nearly  so.  The  apparent  correction  for  discordance  between 
observations  of  the  nadir  and  stars  observed  by  reflexion  was  found 
to  be  —  o"*29,  which  is  very  nearly  the  mean  value  of  this  quantity 
during  the  last  ten  years.  The  correction  for  the  R— D  discord- 
ance during  1901  was  found  to  be  -f  o"*o62-f  o''*442  sin  z.d. :  it  is 
noted  that  the  coefficient  of  sin  z.d.  has  gradually  increased  from 
o"-i  in  1898  to  its  present  amount.  The  correction  to  the  tabular 
obliquity  of  the  ecliptic  was  found  from  observations  in  1901  to  be 
+  o""2o,  and  the  mean  error  of  the  Moon's  place  (after  Newcomb's 
corrections  had  been  applied  to  Hansen's  tables)  was  --o"'i36  in 
B.A,  and  —  o''*59  in  N.P.D.  deduced  from  117  observations. 
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T?ie  Altazimuth, — This  instrument  has  been  used  in  four  posi- 
tions in  the  meridian  as  a  reversible  transit  instrument,  and  also 
on  some  occasions  in  the  prime  vertical  and  other  azimuths  for 
observation  of  the  Moon  and  Planets.  2366  observations  of  E.A., 
1976  of  N.P.D.  of  the  Sun,  planets,  and  stars  were  made  during 
the  year,  and  besides  these  the  observations  of  the  Moon  numbered 
46  and  47  in  the  two  elements  respectively. 

EqtuitoriaU, — 16  disappearances  and  4  re-appearances  of  stars 
occulted  by  the  Moon  have  been  observed.  The  observation  of 
double  stars  has  been  continued  with  the  28-inch.  The  26-inch 
refractor  has  been  used  to  take  photographs  of  Neptune  and  its 
satellite,  the  results  of  which  have  been  already  communicated  to 
the  Boyal  Astronomical  Society.  With  the  reflector  long-exposure 
photographs  of  Nova  Persei  have  been  taken,  including  six  with 
exposure  of  4  hours  or  longer,  all  of  which  clearly  show  the 
nebulosity  around  the  star. 

The  Astrographic  Chart  and  Catalogue  is  progressing  satis- 
factorily. All  the  plates  but  one  have  now  been  taken,  and  such 
plates  as  are  considered  inferior  to  the  general  standard  are  being 
replaced  by  other  plates  of  the  same  fields.  The  measures  of  half 
the  zone  (i,  e.,  from  N.  Dec.  64°  to  7  2°) are  printed,  and  about  three- 
quarters  of  the  measures  of  the  whole  zone  have  been  made.  The 
reproduction  of  the  chart-plates  on  an  enlarged  scale  has  been 
begun, 

A  special  paragraph  of  the  Report  relates  to  the  Eeflex  Zenith 
Tube,  whose  character  has  lately  been  rehabilitated  by  Dr.  Chandler. 
This  instrument  has  undergone  some  slight  alterations,  so  that  it 
is  possible  now  to  observe  with  it  stars  which  are  fainter  than 
y  Draconis  and  at  a  greater  distance  from  the  zenith. 

The  number  of  photographs  in  the  series  of  sun-pictures  for  the 
year  1901  is  359  ;  but  on  80  per  cent,  of  these  the  Sun  was  free 
from  spots. 

Reference  is  made  in  the  Report  to  the  work  done  by  the 
Greenwich  observers  at  Sumatra  and  Mauritius  on  the  occasion 
of  the  Total  Solar  Eclipse  on  1901  May  18,  and  to  the  re-deter- 
mination of  the  difference  of  longitude  Paris  ~  Q-reenwich,  and 
the  usual  information  is  given  about  the  meteorology,  time- 
distribution,  and  chronometer  trials  during  the  year. 


KoDAiKANAL  AND  Madhas. — The  Report  of  Prof.  Michie  Smith 
for  the  nine  months  April  to  December  1901  includes  the  work 
done  at  both  these  observatories,  of  which  he  is  Director;  but 
the  work  done  at  the  Madras  Observatory  is  reported  to  him  by 
Prof.  R.  LI.  Jones,  who  is  Deputy-Director  of  that  institution. 

The  building  of  the  new  observatory  at  Kodaikanal  has  been 
practically  completed  during  the  year,  but  some  modifications  of 
the  original  plans  have  been  found  necessary  in  order  to  protect 
the  interior  more  thoroughly  from  the  effects  of  strong  winds, 
which  when  accompanied  by  rain  make  the  rooms  damp.     The 
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construction  of  the  magnetic  building  took  some  time,  owini 
to  the  difficulty  in  blasting  out  the  rock  for  the  undergronn 
room. 

The  principal  instruments  of  the  observatory  at  present 
the   Cooke  equatorial  of   6  inches  aperture,  the  Lerebour  an 
Secretan    equatorial    of    6   inches    aperture,  and  a    Dallmeye 
photoheliograph  similar  to   that  in  use  at  G-reenwich,  none  o 
which  are  new.     A  transit-instrument  and  chronograph,  bothz 
of  which  belonged  to  the  Indian  Survey,  a  mean  time  clock,  8k 
sidereal   clock,    spectroscopes,  micrometers,    and    several   other 
smaller  instruments. 

I  A  plan  of  work  has  been  laid  down  for  the  Kodaikanal  Obser- 
vatory by  the  Observatories  Committee  of  the  Boyal  Society  as 
follows : — 

(i)  That  the  most  widened  lines  in  the  sun-spots  should  be 
visually  observed  daily,  six  of  such  lines  being  observed 
between  F  and  b  and  six  between  b  and  D. 

(2)  That  other  widened  lines  should  be  noted. 

(3)  That  visual  observations  should  be  made  of  the  prominences 

and  chromosphere. 

(4)  That  photographs  should  be  taken  by  the  Hale-Deslandres 

method. 

(5)  That  photographs  should  be  taken  of  sun-spot  spectra,  for 

which  no  other  comparison  spectrum  is  necessary  but  the 

solar  spectrum ;   that  meteorological  observations  are  to 

be  made ;  and  that  actinometry,  seismology,  and  cloud 

photography  are  to  be  pursued  if  these  three  last  are 

possible,  as  well  as  the  earlier  part  of  the  programme. 

This  scheme  of  work  has  been  followed  out  as  far  as  possible, 

but  it  was  seriously  interfered  with  by  building  operations,  and 

there  were  few  sun-spots  to  be  observed.     Mr.  Michie  Smith  says 

that  the  past  year  has  been  one  of  distinct  progress,  but  a  ^reat 

part   of  the   work  done  has  been    more  or    less  experimental. 

Much  time  has  been  devoted  to  the  adjustment  of  instruments, 

the  supervision  of  workmen,  and  the  training  of  assistants.     The 

year  1901  seems  to  have  been  abnormally  rainy  and  stormy,  and 

generally  trying  to  the  health  of  the  staff. 

The  work  at  the  Madras  Observatory  now  is  simply  that  of  the 
time  service  and  meteorological  records.  During  the  year,  222 
transits  of  clock-stars  were  observed.  The  Fort  time-signal  gun 
failed  on  19  occasions  out  of  550.  The  rainfall  for  the  year  was 
59*84  inches,  being  10*82  above  the  average.  A  storm  which 
occurred  at  the  end  of  the  first  week  of  December  seems  remarkable. 
It  was  a  depression  of  only  slight  intensity,  but  gave  somewhat 
stormy  weather  over  the  Bay  and  on  the  Madras  coast.  Its 
chief  feature  was  the  abnormally  heavy  rain,  for  on,  December  9, 
io'62  inches  fell  at  the  observatory,  a  fall  which  has  only  been 
exceeded  once  during  the  last  41  years,  viz.  on  1877,  May  18, 
when  the  fall  was  i3'oi  inches. 
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Univbesitt  Obsbevatoey,  OxroED. — The  principal  feature  of 
the  Savilian  Professor's  Iteport  is  the  rapid  progress  which  is 
being  made  at  Oxford  with  the  measurements  of  the  plates  for  the 
Astrographic  Chart.  Of  the  i  i8o  plates  to  be  measured  and  reduced 
at^Oxford,  930  were  completed  by  April  30, 1902,  the  output  for  the 
year  being  149.  At  this  rate  the  measurement  and  reduction  will 
be  easily  completed  in  two  years  more.  Prof.  Turner  states  that 
he  has  the  question  of  publication  in  mind,  but  has  not  yet  settled 
in  what  form  he  will  give  the  measures.  It  is  extremely  important 
to  print  the  measures  in  as  small  bulk  as  possible,  and  to  exclude 
everything  which  will  not  be  of  real  utility.  As  an  instance,  the 
advisability  of  giving  references  to  such  stars  as  are  in  the  Bonn 
Durchmusterung  is  considered,  and  Prof.  Turner  thinks  the  utility 
of  these  references  will  hardly  compensate  for  the  extra  bulk  of 
the  volume.  It  seems  to  us  that  the  B.D.  designation  of  stars  has 
been  so  generally  accepted  and  adopted — e,  g.^  in  the  Astrouo- 
mische  Gesellschaft  Catalogues  and  the  Harvard  Photometric  Cata- 
logues,— that  they  will  be  found  a  very  great  convenience,  and  save 
endless  pieces  of  mental  arithmetic  for  those  who  wish  to  identify 
stars  in  th^ Astrographic  Catalogue. 

A  list  is  given  in  the  Eeport  of  a  number  of  investigations  con- 
nected with  astronomical  photography  undertaken  by  the  Professor 
and  his  staff  during  the  year,  and  published  in  the  Monthly  Notices. 
The  Director  also  pays  a  tribute  to  the  zealous  work  of  Mr.  Bel- 
lamy, who  has  the  superintendence  of  the  regular  work  of  the 
observatory. 

Reference  is  also  made  to  the  need  for  a  residence  at  the 
Observatory.  We  have  already  expressed  our  view  that  this 
addition  would  add  to  the  efficiency  of  the  institution. 


WiNDSOE,  New  South  Wales. — Mr.  Tebbutt's  report  for  the 
year  1901  compels  our  admiration,  as  its  predecessors  have  done ; 
and  that  this  feeling  is  shared  by  his  fellow  countrymen  may 
be  inferred  from  some  remarks  made  by  Mr.  R.  L.  J.  Ellery 
to  a  certain  Australian  scientific  association,  which  run  as 
follows : — 

.In  1854  Mr.  John  Tebbutt,  of  "Windsor,  New  South  Wales,  following  the 
footsteps  of  Sir  Thomas  Brisbane,  at  Farramatta,  began  an  astronomical 
career,  and  has  since  built  and  equipped  an  excellent  observatory,  with  good 
instruments,  and  has  devoted  his  time,  money,  and  energy  to  the  advancement 
of  astronomical  knowledge  in  Australia,  in  a  thoroughly  earnest  and  practical 
manner,  and  some  of  the  results  of  his  earliest  work  were  contributecl  to  the 
Sydney  press  as  early  as  1856,  and  perhaps  earlier.  Subsequently,  we  find 
valuable  contributions,  both  observational  and  mathematical,  in  many  of  the 
most  important  astronomical  publications  of  Europe  and  America,  and  since 
1887  he  has  published  privately  each  year  an  accoiuit  of  his  work.  His 
splendid  cometic  work,  extending  over  nearly  forty  Tears,  is  in  itself  a  grand 
contribution  to  astronomy,  independent  of  the  results  he  has  secured  from  obser- 
vations embracing  a  wide  range  of  subjects.    To  Mr.  Tebbutt's  enterprise, 
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persevering  and  well-directed  personal  work,  belongs  no  small  share  of 
Australia's  contribution  to  astronomy  during  tbe  last  thirty  years.  He  was 
the  first  discoverer  of  the  grand  comet  of  May  1861,  which  has  since  been 
known  as  Tebbutt's  Comet. 

It  will  be  seen  from  this  that  Mr.  Tebbutt  is  getting  an  old 
man,  and  each  year,  in  hi*  Report,  he  threatens  that  advancing 
years  will  compel  him  to  forego  some  of  his  observing  work  ;  but 
the  record  now  in  hand  in  no  way  shows  signs  of  this,  for  during 
the  year  1901  local  time  was  determined  on  106  nights,  and  for 
this  purpose  588  stars  were  observed  with  the  transit  instru- 
ment. In  the  extra-meridian  department  273  micrometric 
measures  were  obtained  of  the  great  comet  on  32  evenings, 
extending  from  May  3  to  June  13.  The  planets  Venus,  Ceres, 
Parthenope,  Melpomene,  and  Diana  were  observed,  and  among  the 
remaining  observations  may  be  mentioned  the  measures  of  28  pairs 
of  the  most  interesting  double  stars. 


NOTES.' 

The  Tobonto  Asteonomioal  Society. — The  volume  of  the 
'Transactions '  of  this  Association  for  the  year  1901,  with  which 
we  have  lately  been  favoured,  seems  larger  than  that  of  previous 
years,  and  in  its  new  cover  looks  more  imposing.  Judging  from 
the  inside,  it  seems  that  tbe  Society,  the  membership  of  which  is 
now  something  over  a  hundred,  aims  rather  at  treating  astronomy 
from  the  philosophical  and  educational  side  rather  than  from  the 
observational,  as  the  evening  meetings,  which  are  reported,  have 
generally,  as  their  piece  de  resistance,  an  address  or  lecture  on  some 
branch  of  astronomy,  such  as  the  Sun  and  allied  phenomena,  the 
wandering  of  Mars,  Halley's  Comet,  or  some  similar  subject,  and 
these  lectures  are  all  very  excellent.  Observation,  however,  is  not 
altogether  neglected,  for  Mr.  A.  F.  Miller  contributes  a  good 
series  of  observations  of  the  brightness  and  colour  as  well  as  of 
the  spectrum  of  Nova  Persei  throughout  the  year,  and  there  are 
other  contributions  of  this  kind«  Some  notes  on  mirage  observa- 
tions are  interesting.  A  well-authenticated  case  is  quoted  of  a 
mirage  being  seen  of  a  town  160  miles  distant,  and  mention  is 
made  of  the  Silent  City  of  Alaska,  which  is  the  name  given  to  a 
mirage  frequently  seen  on  the  Alaskan  coast,  and  thought  by 
sea-faring  men  to  resemble  the  city  of  Bristol,  England. 

At  the  meeting  of  the  Society  on  June  11  M.  Loewy,  of  the 
Paris  Observatory,  was  elected  ao  Honorary  Fellow,  and  on  the 
same  occasion  the  name  of  M.  Camille  Flammarion  was  suggested 
for  the  same  honour.    The  juxtaposition  of  the  two  names  sug- 
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gested  some  apt  remarks  contrasting  these  representatives  of  two 
well-known  types  of  astronomers  : — 

To  those  who  know  these  eminent  French  astronomers  only  bj  their 
writings  and  work  no  greater  contrast  seems  possible  than  appears  to  exist 
between  them.  They  would  be  typical  champions  of  the  aims  of  the  two 
parties  in  our  Society  if  a  contest  were  being  waged  between  what  may  be 
called  its  right  and  left  wings.  Some,  feeling  the  enjoyment  and  profit  of 
knowing  even  the  elements  of  astronomy,  and  moved  by  altruistic  impulses, 
would  make  it  the  main  object  of  a  body  like  ours  to  popularize  the  science,  to 
bring  under  Urania's  influence,  if  only  for  a  time,  all  who  wish  to-  know  a 
little  about  the  heayenly  bodies,  their  telescopic  appearance,  their  general 
moTements,  and  their  composition.  Others  wishing  to  carry  the  study  to  a 
point  beyond  the  standard  of  ordinary  illustrative  lectures,  and  feeling  that  a 
Society  cannot  rise  above  the  grade  of  its  average  membership,  are  careless 
about  its  numerical  strength,  and  would  prefer  the  adhesion  of  a  few  real 
students  to  the  casual  membership  procured  under  temporary  excitement. 
M.  Flanmarion  would  lead  the  vmgarisatewrs.  He  would  argue  truly  that 
without  a  warm  public  interest  in  scientific  thinkers  and  workers,  and  especially 
in  patient  observers,  such  men  would  lack  the  support  and^appreoiation  which 
are  indispensable.  M.  Loewy,  while  not  disagreeing  with  such  a  view,  would 
be  content  that  others  should  discharge  this  duty  and  allow  him  to  pursue  in 
peace  and  quietness  the  work  he  loves. 

We  regret  to  read  of  the  death  of  Mr.  Thomas  Lindsay,  the 
Secretary  of  the  Society,  with  whom  we  ourselves  have  had  some 
pleasant  correspondence,  especially  anent  his  History  of  the 
Nautical  Almanac,  which  has  been  mentioned  in  these  pages,  and 
which  he  has  unhappily  left  unfinished.  Mr.  J.  R.  Collins  now 
holds  his  position  as  Secretary.] 


NuMBBB  OF  Stabs  Photogbaphbb  with  Diffebhnt  Exposubes, 
— The  work  on  the  Astrographic  Chart  and  Catalogue  at 
Greenwich  is  beginning  to  furnish  some  interesting  information 
as  to  the  number  of  stars  of  different  photographic  magnitudes  in 
the  sky.  In  the  Astronomer  Royal's  Report  it  is  stated  that  the 
stars  on  the  Chart  plates  which  cover  a  belt  five  degrees  of  declina- 
tion wide  (t. «.,  between  declination  +65°  and  +70^)  have  been 
counted,  and  the  numbers  have  been  compared  with  the  corre- 
sponding numbers  given  by  the  Catalogue  plates  and  in  Arge- 
lander's  catalogues.  The  resulting  ratios  are  as  follows : — If  the 
number  of  gth-magnitude  stars  in  Argelander  is  taken  as  unity, 
the  number  of  stars  shown  on  the  photographs  with  20  seconds 
exposure  is  3*5,  and  the  number  shown  with  6  minutes  exposure 
is  15*4,  whilst  the  number  shown  on  the  Chart  plates  to  which  an 
exposure  of  40  minutes  is  given,  will  be  represented  by  73*0. 

Somewhat  remarkable  are  the  figures  which  show  the  number  of 
stars  on  the  Catalogue  plates  in  the  individual  zones,  one  degree 
broad.  These  numbers  increase  as  the  declination  increases, 
whilst  naturally  the   number   of  square  degrees   in  each   zone 
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diminishes,  so  that  the  number  of  stars  per  square  degree  in  the 
different  zones  are : — 

Between  Dec.  +65°  and  •\-66^ 62*0 

+  66     „    +67    66-0 

+  67      „    +68    69-5 

+  68     „    +69    75*3 

+  69     „    +70    85-3 


The  Oxfoed  Obsebvatobies. — A  somewhat  curious  incident  is 
mentioned  in  Prof.  Turner's  Eeport.  Sir  Henry  Acland  be- 
queathed, by  means  of  a  codicil  to  his  will,  various  small  articles 
to  the  Chancellor,  Masters,  and  Scholars  of  the  University  of 
Oxford,  and  specified  the  places  in  the  University  where  he  would 
like  them  kept.  Among  them  was  the  astronomical  clock  used  by 
Dawes  when  he  made  his  early  equatoreal  observations,  which  the 
codicil  said  was  to  be  kept  in  the  University  Observatory.  But  the 
Executors  deposited  the  clock,  not  at  the  University  Observatory, 
but  at  the  Radcliffe,  for  one  of  them,  Mr.  H.  D.  Acland,  son  of 
Sir  Henry,  said  that  he  knew  his  father  intended  this  to  go  to 
that  observatory,  and  that  an  error  had  been  made  in  writing  the 
codicil.  The  Savilian  Professor  naturally  waived  his  claim  to  the 
clock,  but  points  out  the  anomaly  of  a  clock  which  belongs  to  the 
Chancellor  &c.  of  the  University  being  placed  in  a  buil(Hng  over 
which  they  have  no  control. 

The  Deficiency  of  Eainfall  :  tabiable  Wbatheb  in  June. 
— In  the  seven  years  ending  the  31st  December,  1901,  the  deficiency 
of  rainfall,  as  compared  with  the  fifty  years'  average,  amounted  to 
23*70  inches,  or  very  nearly  an  average  year's  rainfall.  This  de- 
ficiency was  still  further  swelled  by  the  deficient  rainfall  in  the  four 
months  January  to  April  of  the  present  year  to  the  extent  of  3*39 
inches,  bringing  up  the  total  deficiency  to  27*09  inches  to  April  30. 
The  rainfaUs  in  May  and  June  having  been  somewhat  copious,  an 
idea  appears  to  have  arisen  in  the  popular  mind  that  much  has  been 
done  to  clear  off  this  deficiency ;  but  as  the  aggregate  amount  in 
these  months  does  not  exceed  6|  inches,  or  2|  inches  above  the 
average,  it  is  obvious  that  very  little  effect  has  yet  been  produced 
in  reducing  the  total,  which  now  stands  slightly  below  25  inches. 

The  month  of  June  has  exhibited  very  varied  conditions.  It 
was  generally  cold  and  wet  till  the  22nd,  the  mean  temperature 
for  these  days  being  54°*5,  or  4°*2  below  the  average.  On  the  9th, 
10th,  and  14th  the  mean  daily  temperatures  were  48°* 5,  48°* 2,  and 
48°*9  respectively,  all  being  exceptionally  low,  and  nearly  10° 
below  average  values.  After  the  22nd  the  weather  became  very 
fine  and  warm,  and  the  mean  temperature  of  the  remaining  days 
of  the  month  exceeded  the  average  by  4°*9,  the  temperature 
reaching  80°  on  three  days. 
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The  list  of  holders  of  the  Order  of  Merit,  newly  created  by  the 
King  for  men  eminently  distinguished  in  their  respective  paths  in 
life,  contains  the  name  of  an  astronomer,  Sir  William  Huggins,  to 
^0rhom  we  offer  congratulations.  Lord  Kelvin  and  Lord  Bayleigh 
are  also  in  this  list ;  and  as  it  consists  at  present  of  only  twelve 
names,  science  may  be  considered  to  be  well  represented. 

We  regret  to  have  been  in  error  last  month  in  stating  that  the 
Meeting  of  the  British  Astronomical  Association  would  take  place 
on  June  25.  Owing  to  the  proposed  ceremony  of  the  Coronation, 
this  Meeting  was  postponed  until  July  9.  The  Eoyal  Astro- 
nomical Society  will  not  meet  again  until  November  next. 

The  French  observers,  M.  ,Bigourdan  and  M.  Lancelin,  have 
zfinished  the  first  stage  of  their  work  in  the  re-determination  of 
the  longitude  Paris— Greenwich. 

The  Degree  of  Doctor  of  Science  honoris  causd  was  conferred 
on  the  Astronomer  Eoyal  by  the  University  of  Oxford  on  June  24. 


From  an  Oxford  Notb-Book. 

Lord  Batleigh,  Lord  Kelvin,  Lord  Lister,  and  Sir  William 
Huggins  :  Science  is  nobly  represented  by  these  four  names  in  the 
twelve  constituting  the  new  Order  of  Merit.  While,  however, 
the  Sovereign  of  the  Order  lies  at  the  point  of  death  we  cannot 
rejoice  as  we  should.  May  he  live  to  add  many  more  names  to 
the  illustrious  list  which  appears  to-day !  (June  26). 


Two  extracts  from  Evelyn's  Diary,  which  I  came  across  the 
other  day,  may  be  new  to  some  readers : — 

1676,  Sept.  10.  Dined  with  Mr.  Flamited,  the  learned  astrologer  and 
mathematician,  whom  his  Majesty  had  established  in  the  new  Observatory  in 
Greenwich  Park,  furnished  witJi  the  choicest  instruments.  An  honest,  sincere 
man. 

We  know  that  this  is  not  wholly  accurate :  for  Elamsteed  had  to 
buy  his  own  instruments.  Nevertheless  we  will  accept  the  last 
four  words,  which  depend  upon  personal  observation.  The  other 
extract  is  not  from  the  diary  proper,  but  from  a  letter  to  Doctor 
Beale,  27  August,  1668  : 

You  may  haply  call  to  remembrance  a  passage  of  the  Jesuit  Honorati  Fabri, 
who  spealong  of  perspectives,  obserres,  that  an  object  looked  on  through  a 
small  bole  appears  magnified :  from  whence  he  suggests,  the  casting  of  two 
plates  neatly  perforated,  and  fitted  to  look  through,  as  preferable  to  glasste, 
whose  refractions  injure  the  sight. 

VOL.  XXV.  2  A 
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Can  anyone  throw  any  light  on  the  meaning  of  this  passage? 
or  is  it  simply  the  mistake  of  a  man  who  theorized  without  trying 
his  suggestion  practically  ?  I  have  tried  two  small  holes  in  front 
of  the  eyes  in  various  ways,  hut  failed  to  ohtain  any  advantage 
whatever :  as  one  would  naturally  expect. 


A  BATHEB  elaborate  joke  appeared  in  Oxford  recently  in  the 
shape  of  an  ostensible  new  review,  with  the  title  *'  Mind ! "  and 
edited  by  A.  Troglodyte.  Only  one  number  has  yet  been  published, 
and  as  the  price  was  4».,  perhaps  the  joke  is  considered  to  have 
gone  far  enough.  The  following  extract  from  page  3  concerns  us 
to  some  extent  and  will  serve  as  a  specimen  of  the  general 
style : — 

It  is  the  fault  also  of  the  subject  if  we  have  not  always  overcome  the  pro- 
verbial  difficulty  of  not  writing  satire,  and  at  all  events  we  may  claim  that 
there  was  not  an  ounce  of  lAalice  in  our  fun.  As  to  this,  the  subjoined  report 
of  the  famous  geloiologist,  Dr.  Joe  King,  Ph.D.,  F.R  S.,  F.G.S.,  F.O.S.,  etc., 
bears  gratifjine  testimony : — "  The  jocoscopio  analysis  of  the  light  of  the  Nora 
Mentis,  1901,  snows  a  pretty  continuous  bright  spectrum,  chiefly  composed  of 
the  '  enhanced '  lines  due  to  the  presence  of  large  quantities  of  the  most  frivolous 
gases.  This  is  an  indication  of  extremely  genial  warmth,  which  is  confirmed  by 
the  fact  that  even  the  most  refractory  solids  appear  to  have  been  volatilised,  and 
to  shine  by  their  own  light.  The  most  delicate  instruments,  however,  failed  to 
show  any  dark  lines  (even  in  poetry)  due  to  malice.  The  cause  therefore  of  the 
phenomenon  remains  obscure.  It  would  be  premature  to  decide  whether  it 
arose  from  the  spontaneous  combustion  of  a  hitherto  imobserved  philosophic 
luminary  or  was  due  to  a  collision  of  academic  wits.  Nevertheless,  I  feel  it 
my  duty  to  state  that  I  consider  it  a  very  grave  phenomenon,  as  indicating 
serious  and  incalculable  convulsions  in  the  unintelligible  world  and  perhaps 
heralding  the  end  of  an  epoch  in  philosophic  history." 


Thebe  is  something  very  pleasing  about  an  apt  parallel,  as 
poets  know ;  and  the  final  words  of  the  following  paragraph  satisfy 
the  requisite  conditions  admirably.  Who  wrote  them  one  can 
only  guess;  for  they  come  from  an  unsigned  obituary  note  in 
The  Eagle,  a  magazine  conducted  by  the  members  of  St,  John's 
College,  Cambridge,  which  has  produced  many  good  things  before 
now.  The  writer  of  the  notice  is  obliged  to  confess  that  the 
subject  of  it  was  not  a  good  lecturer : — 

It  was  all  very  different  from  the  precise,  well-ordered  tuition  of  others : 
the  wistful  air  of  the  Lecturer  anxious  to  communicate  his  learning,  yet  lacking 
the  power  to  do  so ;  the  puzzledom  of  his  victims  struggling  with  an  unfamiliar 
subject  and  the  added  difficulty  of  a  foreign  tongue  (i.  e.  the  best  German  or 
French  book  on  the  subject).  The  knowledge  we  felt  was  there  if  we  could 
only  get  at  it :  the  instructor  was  anxious  to  impart  it — it  was  as  if  the  stopperQ 
of  the  decanters  were  inexorably  jammed,  and  host  and  guests  alike  dis- 
appointed. 
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Perhaps  a  further  extract  may  be  given  from  the  same  admirable 
notice.  The  writer  goes  on  to  say  something  generally  about 
good  and  bad  lecturers,  and  continues  as  follows : — 

The  capacity  for  lucid  oral  exposition  is  certainly  not  given  to  all  possessed 
of  high  mathematical  powers.  Mr.  Fendlebury's  shortcomings  as  a  teacher 
were  shared  in  those  days  by  two  men  of  quite  different  stamp  and  greater 
genius.  The  late  Professor  Oayley  used  to  pour  out  algebra  to  a  select  and 
sorely  tried  audience.  He  Wrote  it  out  as  he  went  along,  not  on  a  blackboard 
but  on  sheets  of  paper  at  the  same  table  with  his  class,  and  therefore  upside 
down  as  far  as  the  dass  was  concerned.  Be  had  apparently  no  idea  whether 
his  listeners  were  following  him.  One  lost  link  and  the  rest  of  the  lecture  was 
an  arid  waste.  Professor  Clerk  Maxwell,  with  his  curious  hesitation  of 
manner,  and  haunted  by  a  perpetual  indecision,  was  in  his  way  eyen  more 
vexatious.  First,  suggesting  that  the  temperature  of  a  heated  bar  at  a  given 
point  should  be  denot^  by  x  \  rejecting  this  on  second  thoughts  "  because  it 
is  too  good  a  letter  to  waste  *' ;  discarding  m  "  because  you  will  be  sure  to  mix 
it  up  with  n  *'  ;  finally,  with  a  happy  smile,  adopting  ^  as  a  useful  alternative 
and  then — using  all  the  letters  indiscriminately  and  apologising  for  each  in 
turn. 


A  EECBNT  visit  to  Durham  enables  me  to  report  that  the 
Almucantar  is  working  beautifully.  There  is  some  indication  of  a 
small  change,  during  the  night,  in  the  inclination  to  the  vertical 
at  which  the  instrument  floats  :  which  has  not  yet  been  traced  to 
its  source.  It  may  not  be  possible  to  localize  this  change,  which 
is  very  small  and  gradual,  but  quite  sensible  :  sometimes  changes 
in  collimation,  of  which  this  is  a  case,  cannot  be  localized.  But 
this  will  not  seriously  matter.  The  observations  indicate. the  rate 
of  change  with  such  accuracy  that  proper  allowance  can  be  made 
for  it ;  and  the  way  in  which  the  errors  of  particular  star-places 
are  reproduced  time  after  time  is  remarkable  testimony  to  the 
success  of  the  instrument.  There  ought  to  be  many  more  of 
them.  Assuming,  for  the  moment,  that  they  only  give  the  errors 
of  fundamental  star-places  in  a  new  way,  the  check  is  a  most 
valuable  one,  since  declinations,  for  instance,  are  given  indepen- 
dently of  division-errors,  flexure,  R— D,  and  a  variable  refraction4 
And  those  who  have  seen  the  results  of  the  observations,  as  I 
have,  would  claim  increase  of  accuracy  for  the  instrument  in 
addition  to  re-arrangement  of  systematic  error.  At  the  present 
moment  no  better  move  could  be  made  for  fundamental  astronomy 
than  to  set  up  an  Almucantar  in  the  Southern  Hemisphere. 


Thb  Annual  Visitation  of  the  Boyal  Observatory,  Greenwich, 
on  June  7,  though  overshadowed  by  the  illness  of  the  Astronomer 
Eoyal  and  the  wretchedness  of  the  weather  (which  consisted  of 
heavy  showers),  nevertheless  attracted  a  considerable  gathering; 
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and  a  fair  number  assembled  to  dine  afterwards  under  the  pveri- 
deney  of  Sir  G^rge  Stokes  (neither  the  President  of  the  Boyal 
Society  tlgc  the  President  of  the  Boyal  Astronomical  Sociefcj 
being  available).  An  incident  of  the  evening  was  the  lecitaly  to 
music,  of  some  verses  which  contain  astronomical  aUuBions  :  and 
by  the  kindness  of  the  reciter  I  am  here  enabled  to  give  the  full 
text.  (One  of  the  verses  has  appeared  in  these  notes  before.)  IJie 
tells  me  that  the  music  was  composed  by  the  late  Sir  Arthur 
Sullivan  for  his  opera  "  Trial  by  Jury." 

Since  I  was  young  and  called  to  the  stan» 

There  baye  been  a  number  of  changes ; 
Tis  more  than  five-and-fifty  years 

Oyer  which  my  memory  ranees. 
The  Visitors  once  didn't  drink  French  '  pop  * 

In  a  restaurant  of  exquisite  finish ; 
They  dined  at  four,  on  beer  and  a  chop, 

At  the  '  Crown  and  Sceptre '  in  Ghreenwich. 

In  Airy*8  early  days,  I  ween, 

Assistants  were  not  many ; 
Computers  few  and  far  between. 

Indeed  there  were  scarcely  any. 
And  so  they  had  to  work  the  more, 

And  "  Transit  Circle  Duty  " 
Meant  all  the  hours  of  the  twenty-foar. 

Which  wore  out  youth  and  beauty. 

They  used  to  find  the  distance  of  the  Snn 

By  obserying  Transits  of  Venus ; 
Now  we  choose  from  the  planets  one 

That  doesn't  come  between  us. 
And  Sir  Dayid  Gill  declares  he's  able. 

By  using  a  heliometer, 
To  beat  the  seyen-figure  logarithm  table 

And  any  known  arithmometer. 

In  olden  times,  and  modem  too, 

We  haye  tried  to  find  how  far  is 
The  initial  meridian  kept  at  Home 

From  that  famous  city  Paris. 
The  answer  we  hope  to  get  some  day — 

The  only  remaining  bar  is 
That  Paris  from  Ghreenwich  seems  further  away 

Than  Greenwich  is  from  Paris. 

I've  seen  a  lot  of  improyements  made 

In  compass  and  chronometer, 
And  weVe  found  what  a  principal  part  is  played- 

By  the  Front  Court  Ext.  Thermometer. 
And  soon  in  charting  his  place  at  sea 

A  nayieator  won't  call  that  a  log  = 

Which  tf^es  no  account  of  the  B— D,  •  . 

As  determined  in  the  Ten-Year  Catalogue. 
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THE  BEITISH  ASTEONOMIOAL  ASSOCIATIOJS^. 

W.  H.  Wesley,  Vice-President,  in  the  Chair. 

Secretaries :  J.  Q-.  Peteib  and 

A.  C.  D.  Cbommelin. 

The  concluding  Meeting  of  the  twelfth  Session  of  the  British 
Astronomical  Association  was  held  at  Sion  College,  on  Wednesday, 
July  9.  The  names  of  five  Candidates  for  Membership  were  read 
and  passed  for  suspension.  The  balloting-list  for  Officers  and 
Members  of  Council  for  the  ensuing  Session,  prepared  by  the 
present  Council,  was  read.  No  additional  nominations  were  made 
by  the  Meeting. 

An  interim  report  of  the  Solar  Section  was  presented  by  the 
JRev.  A,  L,  CoTii;ie  (the  Director).     Observations  made  on  352  days 
during  the  year  1901  were  recorded.     The  total  number  of  groups 
\  of  sun-spots  which  appeared  was  only  24,  or  20  less  than  in  1900. 
Only  two  groups  attained  a  disc-area  of  over  i*o  (the  unit  being 
SO^oo^^  ^^  *^®  visible  disc) — that  which  appeared  first  on  May  19, 
'and  after  a  second  appearance  was  last  seen  on  June  26,  and  that 
which  crossed  the  disc  between  the  dates   Nov.  13-24.      The 
former  attained  a  maximum  disc-area  of  7*6  units  on  May  26. 
jNob  only  was  it  a  large  spot  for  the  minimum  epoch,  but  it 
^appeared  on  the  day  after  the  total  solar  eclipse  visible  in  Sumatra 
"aud  was  coincident  in  position  with  an  unusually  disturbed  area 
observed  in  the  corona  on  the  Sun's  east  limb,  and  also  with  a 
fine  prominence,  thus  showing  an  intimate  connection  between 
the  various  phenomena.     There  was  no  magnetic  storm  of  even 
moderate    violence    connected    with   the  spot  during    its    first 
appearance,  when  it  attained  its  maximum  area  and  went  through 
rapid  changes,  though,  if   magnetic  storms  and   sun-spots  were 
related  as  effect  and  efficient  cause,  some  response  of  the  magnets 
ought  to  have  followed  this,  the  only  great  solar  storm  of  an 
otherwise  exceptionally  quiet  year. 
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Mr,  Adams  asked  if  it  would  be  possible  to  fill  in  the  missing 
dates  from  some  other  source,  and  thus  render  the  returns 
complete. 

Mr.  Maunder  said  he  had  had  the  pleasure  of  hearing 
Father  Cortie  read  his  paper  at  the  Eoyal  Astronomical  Society 
on  the  great  spot  of  May  last  year,  in  which  he  brought  out 
many  interesting  facts;  but  he  (the  speaker)  had  been  rather 
surprised  that  Father  Cortie  placed  so  much  stress  upon  the  fact 
that  there  was  no  magnetic  disturbance  coincident  with  this 
particular  solar  outburst,  because  although  the  spot  of  May  19 
last  year  was  a  very  remarkable  outburst  for  that  time  of  the 
solar  cycle,  it  was  but  a  small  group  as  compared  with  the  great 
groups  which  they  had  at  maximum.  There  could  be  no  doubt 
whatever  as  to  the  general  correspondence  between  the  sun-spot 
curve  Jind  the  variations  in  the  magnetic  diurnal  range.  Year 
after  year  the  two  varied  together,  and  not  only  so,  but  some  of 
the  minor  irregularities  of  the  one  curve  were  also  reproduced  in 
the  other.  But  when  they  came  to  isolated  outbursts,  it  was  only 
the  very  greatest  solar  disturbances  which  found  a  distinct  and 
evident  response  in  the  behaviour  of  the  magnets.  In  the  period 
over  which  the  Greenwich  observations  ran — from  1874  to  the 
present  time  (28  years) — if  the  half-dozen  biggest  spots  of  the 
period  were  picked  out  it  would  be  found  that  they  corresponded 
exactly  in  time  with  the  half-dozen  greatest  magnetic  disturbances, 
and  it  seemed  to  him  that  a  correspondence  of  that  kind  could 
not  be  accidental. 

CapU  BohU  said  :  It  must  be  a  source  of  gratification  to 
every  one  to  hear  the  impartial  account  which  Mr.  Maunder  had 
given  on  the  alleged  connection  between  sun-spots  and  magnetic 
storms,  because  in  the  particular  case  under  notice  the  group  of 
spots  was  visible  to  the  naked  eye,  and  there  was  no  magnetic 
response  whatever. 

Mr,  Crommelin  said,  with  regard  to  completing  the  record  for 
every  day  in  the  year,  he  thought  that  would  not  be  very  easy  to 
accomplish.  The  Eoyal  Observatory  had  photographic  records 
from  three  observatories,  two  besides  its  own,  viz. — Dehra  Dun,  in 
India,  and  Mauritius, — and  even  then  there  were  generally  about 
eight  days  in  the  year  missing.  But  he  thought  the  missing  of  a 
few  days  in  the  year  could  not  appreciably  affect  the  character  of 
the  results.  It  was  not  likely  that  the  few  missing  days  had 
anything  very  different  from  the  rest  of  the  year. 

The  Chairman  in  thanking  Father  Cortie  on  behalf  of  the 
Meeting  for  his  report,  said  the  Director  was  to  be  congratulated 
upon  having  secured  observations  on  every  day  of  the  year  except 
thirteen. 

Mr,  Maunder  exhibited  and  explained  two  drawings  which  had 
been  prepared  from  two  of  Mrs.  Maunder's  photographs  of  the 
eclipse  of  May  last  year.  The  first  shown  had,  he  said,  been  pre- 
pared from  a  short-exposure  photograph  taken  at  the  commence- 
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ment  of  totality.  The  prominence  to  which  allusion  had  already 
been  made  could  be  seen  very  distinctly,  and  just  above  it  the  very 
marked  disturbance  in  the  corona  which  took  place  just  above  the 
great  spot  which  cajue  into  view  on  May  19.  The  second  drawing 
was  prepared  from  a  photograph  taken  about  mid -totality,  and 
exposed  for  a  much  longer  time,  viz.  8  seconds — the  other  photo- 
graph having  had  an  exposure  of  ^  second.  In  this  case  the  great 
streamer  in  the  N.E.  portion  of  the  limb  was  seen  very  clearly  to 
be  made  up  of  interlacing  streamers.  There  was  also  a  very 
curious  interruption  of  the  North  Polar  rays.  The  centre  of  it  he 
could  not  determine,  but  it  was  seen  distinctly  on  three  or  four 
different  photographs,  so  that  of  its  objective  existence  there  could 
be  no  doubt  whatever. 

Eeplying  to  the  Chairman,  Mr.  Maunder  said  the  diameter  of  the 
Sun's  image  on  the  original  photographs  from  which  the  drawings 
were  made  was  about  |  inch.  The  photographs  were  taken  with  the 
aid  of  Mr.  Newbegin's  telescope,  with  a  6-feet  focus  and  4|  inches 
aperture. 

The  Qhairman  remarked  that  the  matter  was  a  very  interesting 
one.  This  appeared  to  be  the  first  clear  instance  of  a  distinct 
connection  between  a  sun-spot  and  a  coronal  disturbance.  The 
corona  of  1901  was  of  quite  the  minimum  type.  Mr.  Maunder 
had  pointed  out  a  curious  interruption  of  the  polar  rays — a 
singular  streak  which  ran  obliquely  across  them.  It  was  probably 
on  a  different  plane  from  the  polar  rays,  and  was,  perhaps,  part 
of  the  mass  of  rays  which  formed  the  great  extensions  east  and 
-west  of  the  pole. 

The  Rev.  G,  D.  P.  Davies  read  a  paper  on  "  The  Ooelostat," 
based  for  the  most  part,  as  he  explained,  upon  practical  experience 
Avith  a  little  model  of  his  own  construction.  Mr.  Davies  also 
presented  the  Association  with  a  12-inch  mirror  which  he  had 
ground  and  poUshed  during  the  past  winter. 

The  Chairman  thanked  Mr.  Davies  for  his  handsome  present. 
A  paper  on  "The  Trapezium  in  Orion,''  contributed  by  Mr.  Hugh 
Wright  (N.S.W.  Branch),  was  read,  dealing  with  the  supposed 
variability  of  the  fifth  and  sixth  stars.  From  obseryations  he  had 
made,  the  writer  was  convinced  of  the  variability  of  the  latter 
star.  Many,  he  said,  believed  both  to  be  variable.  He  urged 
Members  to  carefully  study  the  Trapezium  when  it  should  be  next 
favourably  situated,  and  to  record  all  their  observations  of  the 
visibility,  estimates  of  magnitude,  and  colour  of  the  fifth  and 
sixth  stars. 

Capt.  Noble  said  that  a  good  many  years  ago  he  paid  a  great 
deal  of  attention  to  the  Trapezium  of  Orion.  Ordinarily  the  fifth 
star  in  the  Trapezium  was  easily  visible  with  the  43^-inch  aperture 
of  his  equatorial,  but  for  one  whole  apparition  of  Orion  that  star 
was  hardly  discernible  at  all,  whereas  the  sixth  sprang  into  com- 
parative prominence  just  for  that  year. 

Mr.  J.    W.  L.  Child  said   he   also  had  paid  a  good  deal  of 
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attention  to  the  Trapezium,  and  the  sixth  star  always  seemed 
rather  faint — he  estimated  it  to  be  about  12*4  mag.,  while  the 
fifth  was  about  11^. 

Capt.  Noble.     In  one  apparition  ? 

Mr.  Child.     Yes. 

Capt.  Noble.  I  have  had  the  same  experience,  but  this  was 
perfectly  abnormal. 

Mr.  Maw  said  he  had  experienced  a  good  deal  of  difficulty  ia 
seeing  the  sixth  star  sometimes  with  a  moderate  aperture.  He 
had  never  seen  it  more  prominent  than  the  fifth,  but  he  had 
observed  the  Trapezium  on  nights  when  he  thought  he  ought  to 
see  the  sixth  quite  easily,  judging  from  other  stars,  and  had  not 
been  able  to  do  so.  The  fifth  had  seemed  normally  bright,  but 
the  sixth  had  been  quite  invisible. 

The  Rev.  T.  E.  E.  Phillips  said  he  had  always  found  the  sixth 
star  an  exceedingly  difficult  object  to  observe  with  his  9-iiich 
reflector. 

Mr.  A.  B.  Cobham  (N.S.W.  Branch)  contributed  a  paper  on 
"  Some  Southern  Stars,  probably  Variable,"  in  which  he  urged 
systematic  work  on  the  part  of  Members  of  the  Variable  Star 
Section. 

The  Rev.  T.  E.  R.  Phillips  (the  new  Director  of  the  Jupiter 
Section)  drew  the  attention  of  the  Members  to  several  matters  of 
special  interest  and  importance  in  connection  with  the  present 
appearance  of  the  planet. 


Messier' s  Nebulce. 

[Continued  from  p.  269.]  , 

M.  25.  i8*>  24™-i,  S.  19°  2'. — Smyth  describes  it  as  "a  loose 
cluster  of  large  and  small  stars  in  the  Galaxy.''  Closely  south  follow- 
ing this  nebula  is  the  short  period  variable  star  U  Sagittarii,  which 
varies  from  7*0  to  8*3  with  a  period  of  about  6^  days.  It  was 
discovered  by  Schmidt  in  1866. 

M.  26.  18^  SQ""-;,  S.  9°  29'.— A  little  south  following  the  star 
2  Aquilae  in  '*  Sobieski's  Shield."  Sir  John  Herschel  describes  it 
as  large  and  pretty  rich ;  stars  12th  to  15th  magnitude.  Smyth 
calls  it  a  *'  small  and  coarse,  but  bright  cluster  of  stars";  and  this 
is  confirmed  by  a  photograph  taken  by  Dr.  Roberts  in  August 
1892. 

M.  27.  19^  55™-3,  N.  22°  27'.— The  famous  "Dumb  Bell'' 
nebula.  It  lies  a  little  south  of  the  star  1 4  Vulpeculae.  It  has 
been  drawn  by  Sir  John  Herschel,  d'AiTest,  Lord  Eosse,  and 
Lassell.  At  one  time  Lord  Rosse  thought  that  it  might  possibly  he 
resolvable  into  stars,  but  Huggins  found  a  gaseous  spectrum. 
Photographs  by  Dr.  Roberts  and  Dr.  Wilson  show  that  it  is  really 
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a  globular  mass  surrounded  by  a  broad  and  darker  ring  which  gives 
it  the  dumbbell  appearance. 

M.  28.  18**  i8"'4,  S.  24°  55'.— A  globular  cluster.  It  lies  about 
1°  north  preceding  the  star  X  Sagittarii.  Messier  describes  it  as 
a  nebula  without  a  star,  but  Sir  William  Herschel  resolved  it  into 
stars,  and  Sir  John  Herschel  describes  it  as  "very bright;  round; 
very  much  compressed  ....  resolved  into  stars,  14  .  .  .  16  m. ;  a 
fine  object."  This  nebula  with  Messieys  numbers  8,  16, 17,  18,  20, 
21,  22,  23,  24,  and  25  all  lie  in  a  comparatively  small  area  of  the 
sky  surrounding  the  4th  magnitude  star  /w  Sagittarii. 

M.  29.  20^  2o'°-5,  N.  38''  11'. — About  2°  south  of  y  Cygni. 
Smyth  describes  it  as  "  A  neat  but  small  cluster  of  stars." 

M.  30.  21*"  34"7,  S.  23°  38'. — Closely  north  preceding  the  5th- 
magnitude  star  41  Capricorni.  There  is  an  8th-magnitude  star 
close  to  it.  It  was  resolved  into  stars  by  Sir  William  Herschel  in 
1783,  and  Sir  John  Herschel  describes  it  as  "a  globular  cluster; 
bright,  4'  long  by  3'  broad ;  all  resolved  into  stars  16  m.,  besides  a 
few  1 2  m."  Lord  Eosse  found  a  spiral  arrangement  of  the  stars. 

M.  31.  o**  37"*3,  N.  40°  43'. — The  great  nebula  in  Andromeda. 
Plainly  visible  to  the  naked  eye,  a  little  preceding  the  star  v 
AndromedflB,  and  quite  a  conspicuous  object  even  in  a  binocular 
field-glass.  Al-Sufi  refers  to  it  as  a  familiar  object  in  his  day 
(tenth  century).  This  magnificent  nebula  has  been  frequently 
drawn,  and  has  been  so  often  described  in  astronomical  books  that 
a  detailed  account  is  unnecessary  here.  Several  photographs  by 
Dr.  Koberts  show  its  real  character.  At  first  it  was  supposed  to 
be  annular,  but  Dr.  Roberts  says,  "  That  the  nebula  is  a  left-hand 
spiral,  and  not  annular  as  I  at  first  supposed,  cannot  now  be 
questioned  ;  for  the  convolutions  can  be  traced  up  to  the  nucleus, 
which  resembles  a  small  bright  star  at  the  centre  of  the  dense 
surrounding  nebulosity ;  but,  notwithstanding  its  density,  the 
divisions  between  the  convolutions  are  plainly  visible  on  negatives 
which  have  had  a  proper  degree  of  exposure"  :  and  he  thinks  that 
"  these  photographs  throw  a  strong  hght  on  the  probable  truth  of 
the  Nebular  Hypothesis^  for  they  show  what  appears  to  be  the  pro- 
gressive evolution  of  a  gigantic  stellar  system."  He  finds  its 
apparent  diameter  about  25  degrees.  This  great  nebula  seems, 
however,  to  be  not  gaseous,  as  Huggins  finds  a  continuous  spectrum. 
A  small  **  new  "  or  "  temporary  "  star  suddenly  appeared  near  the 
nucleus  in  August  1885.  It  had  faded  to  the  i6th  magnitude  in 
Peb.  1890. 

M.  32.  o^  37™,  N.  40°  18'. — A  small  bright  round  nebula  a  little 
south  of  the  nucleus  of  the  great  nebula  in  Andromeda  (M.  31). 
It  was  discovered  by  Le  Gentil  in  1749.  It  is  said  to  have  been 
resolved  into  stars  by  Lord  Eosse's  3-feet  telescope.  Its  spectrum 
is  similar  to  that  of  the  great  nebula. 

M.  33.  i^  28^-2,  N.  30°  9'. — Between  /3  Andromedse  and  a 
Arietis,  nearer  to  j3  Andromedse.  It  was  described  by  Sir  John 
Herschel  as  a  remarkable  object,  extremely  large,  round,  and  very 
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rich  and  resolvable  into  stars ;  but  a  photograph  taken  bj  Dr. 
Roberts,  in  Nov.  1895,  shows  it  to  be  really  a  spiral  nebula.  There 
is  a  nucleus  of  "  dense  nebulosity"  with  about  20  stars  involved, 
and  the  other  parts  of  the  nebula  contain  hundreds  of  faint  nebu- 
lous stars  of  about  i6th  or  17th  magnitude.  It  is  of  considerable 
apparent  size,  measuring  about  1°  long  by  \°  width. 

M.  34.  2^  35"*6,  N.  42°  21'. — About  5°  north  preceding  Algol 
(73  Persei).  Just  visible  to  the  naked  eye.  Messier  called  it  "a 
mass  of  small  stars."  Sir  John  Herschel  described  it  as  bright, 
very  large  and  but  little  compressed,  with  scattered  stars  of  9th 
magnitude.  Smyth  says  '^  it  is  a  scattered  but  elegant  group  of 
stars  from  the  8th  to  the  13th  degree  of  brightness  on  a  dark 
ground,  and  several  of  them  form  coarse  pairs."  A  photograph 
taken  by  Dr.  Roberts  in  December  1892  shows  a  loose  cluster  of 
stars  down  to  the  1 5th  magnitude ;  but  it  is  not  very  rich,  and  the 
stars  can  be  easily  counted.  On  the  print  the  densest  part  of  the 
cluster  does  not  apparently  contain  more  than  100  stars. 

M.  35.  6^  2"**7,  N.  24°  21'. — A  little  north  preceding  the  star 
7}  Geminorum.  Just  visible  to  the  naked  eye.  Sir  John  Herschel 
described  it  as  a  very  large,  rich  cluster  with  stars  9th  to  i6th 
magnitude.  Lord  Rosse  caUed  it  "  magnificent,"  and  he  counted 
300  stars  in  a  field  of  26  minutes  of  arc,  or  less  than  the  Moon's 
apparent  diameter.  Lassell  described  it  as  '*  a  marvellously 
striking  object."  On  a  photograph  taken  in  Feb.  1893  by  Dr. 
Roberts  he  counted  620  stars  in  a  field  of  26  minutes.  But  a 
glance  at  the  photograph  shows  that  it  is  not  nearly  so  rich  in  stars 
as  the  globular  clusters. 

M.  36.  ^^  29'"7,  N.  34°  4'. — About  2°  following  the  star  ^ 
Aurigie.  Sir  John  Herschel  describes  it  as  bright,  ver}'  large,  and 
very  rich,  with  stars  of  the  9th  and  nth  magnitudes.  Lord  Eosse 
called  it  a  coarse  cluster.  Smyth  says  :  "  a  splendid  cluster  ....  a 
rich  though  open  splash  of  stars  from  the  8th  to  the  14th  magni- 
tudes, with  numerous  outliers."  But  these  descriptions  are  some- 
what misleading,  as  in  a  photograph  taken  by  Dr.  Roberts  in  Feb. 
1S93  the  stars  seem  comparatively  few  in  number,  and  do  not  much 
exceed  100,  at  least  on  the  print.  Compared  with  the  folio  wing 
cluster — M.  37  in  the  same  constellation — M.  36  is  comparatively 
poor. 

M.  37.  5^'  45™7,  N.  32°  31'. — About  midway  between  ^  fssA^ 
Aurigae.  Sir  John  Herschel  describes  it  as  a  rich  cluster  with 
large  and  small  stars.  Smyth  calls  it  "  a  magnificent  object,  the 
whole  field  being  strewed  as  it  \^  ere  with  sparkling  gold-dust ;  »^^ 
the  group  is  resolvable  into  about  500  stars  from  the  loth  to  ^^ 
14th  magnitude,  besides  the  outliers."  This  description  is  con- 
firmed by  a  photograph  taken  by  Dr.  Roberts  in  Feb.  1893,1^ 
which  the  stars  are  shown  down  to  about  the  i6th  magnitude. 
The  surrounding  region  is  pretty  rich  in  stars. 

M.  38.  5^  22™-o,  N.  35°  45'.— About  i^°  north  of  ^  Auriga- 
Smyth  describes  it  as  "A  rich  cluster  of  minute  stars  ...  It  is  an 
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oblique  cross  with  a  pair  of  large  stars  in  each  arm,  and  a  con- 
spicuous single  one  in  the  centre."  Webb  says  "  Q-lorious  neigh- 
bourhood." 

M.  39.  21^  29°*,  N.  47°  59'. — About  3°  south  preceding  tt'  Cygni. 
Smyth  describes  it  as  "  A  loose  cluster,  or  rather  splashy  galaxy 
field  of  stars,  in  a  very  rich  vicinity." 

M.  41.  6^  42™7,  S.  20°  38'.— About  4"  south  of  Sinus,  just 
visible  to  the  naked  eye.  It  is  referred  to  by  Aristotle  in  his 
*  Meteorologies '  as  a  star  "  with  a  tail."  Messier  described  it  as 
a  mass  of  small  stars.  Smyth  called  it  *'  a  scattered  cluster  .  .  . 
divided  into  five  groups  " ;  and  Webb  says  "  Superb  group  .  .  . 
Larger  stars  in  curves  with  ruddy  star  near  centre,"  which  Espin 
suspects  to  be  variable  in  light. 

M.  42.  5**  3o"-4,  S.  5°  27'. — This  is  the  great  nebula  in  Orion, 
which  has  been  so  fully  described,  drawn,  and  photographed  that  a 
detailed  account  is  unnecessary  here. 

M.  43. — This  is  the  small  nebula  closely  north  of  the  great  nebula 
in  Orion,  M.  42. 

M.  44.  S^  34"»-3,  N.  20°  20'.— This  is  the  PrsBsepe  of  the  old 
astronomers  in  the  constellation  Cancer.  A  scattered  cluster  to 
the  naked  eye.  36  stars  were  counted  in  it  by  Galileo,  but  of 
course  it  contains  many  more. 

M.  46.  7*^  37'"*2,  S.  14°  35'. — A  little  preceding  the  star  2  Puppis 
(Argo).  Sir  John  Herschftl  called  it  "  a  superb  cluster  of  stars, 
12  .  .  .  16  m."  It  includes  a  planetary  nebula  (Herschel),  which 
Lassell,  Lord  Eosse,  and  Dr.  Eoberts  found  to  be  annular.  Smyth 
describes  it  as  *'  A  noble  though  rather  loose  assemblage  of  stars 
from  the  8th  to  the  13th  magnitude." 

M.  47.  7^  5o™-2,  S.  15°  9'.— This  lies  about  3^°  following  the 
preceding,  M.  46.  Sir  John  Herschel  says :  "  Place  from  Wollaston's 
Cat." 

M.  49.  12*^  24^-7,  N.  8°  S3'' — It  lies  to  the  west  of  5  and  c 
Virginia  and  forms  an  equilateral  triangle  with  those  stars.  Smyth 
calls  it  "  A  bright,  round,  and  well-defined  nebula."  Webb  says, 
*'  Faint  haze  in  beautiful  position  between  two  6  mag.  stars." 

M.  50.  6^  58™' I,  S.  8°  12'. — Between  Sirius  and  Procyon  and 
about  4°  south  of  the  star  19  Monocerotis.  Sir  John  Herschel 
described  it  as  a  remarkable  cluster,  very  large  and  rich,  with  stars 
12th  to  1 6th  magnitude.  Smyth  says  it  "  is  an  irregularly  round 
and  very  rich  mass,"  and  Webb  calls  it  a  **  brilliant  cluster."  A 
photograph  by  Dr.  Eoberts  taken  in  March  1893  shows  that  it  is 
not  very  rich.  On  his  print  the  stars  may  be  easily  counted  and 
probably  do  not  exceed  200  in  the  main  body  of  the  cluster. 

M.  51.  13^  25"7,  N.  47°  43'. — This  is  the  wonderful  spiral 
nebula  in  Canes  Venatiei.  It  lies  about  3  degrees  south  pre- 
ceding Tj  UrssB  Majoris.  Sir  J.  Herschel  described  it  as  a  double 
neoula,  the  larger  with  a  nucleus  and  ring  round  it.  Its  spiral 
character  was  discovered  by  Lord  Eosse,  and  his  drawing  agrees 
well  in  general  outlines  with  photographs  taken  in  April  1889  and 
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May  1896  by  Dr.  Eoberts,  who  finds  '*  both  nuclei  of  the  nebula 
to  be  stellar,  surrounded  by  dense  nebulosity,  and  the  convolutions 
of  the  spii*al  in  this  as  in  other  spiral  nebulaB  are  broken  up  into 
star-like  condensations  with  nebulosity  around  them/' 

M.  52.  23**  i9"-8,  N.  61°  3'. — About  1°  south  of  the  star  4 
Cassiopeiae.  Described  by  Sir  John  Herschel  as  large,  rich,  round, 
and  much  compressed,  ^ith  stars  9th  to  13th  magnitude.  Admiral 
Smyth  saw  it  of  a  triangular  form  and  resembling  "  a  bird  with 
outspread  wings,  "  and  adds  that "  the  field  is  one  of  singular  beauty 
under  a  moderate  magnification."  Lord  Bosse  thought  it  contained 
about  200  stars.  A  photograph  taken  by  Dr.  Itoberts  in  Aug. 
1892  confirms  the  description  given  by  previous  observers. 

M.  53.  13^  8"''o,  N.  18°  42'. — In  Coma  Berenices  a  little  north 
preceding  the  star  a.  It  was  described  by  Sir  John  Herschel  as  a 
bright  globular  cluster,  very  compressed  in  the  centre,  and  stars  of 
the  12th  magnitude.  Smyth  calls  it  "a  brilliant  mass  of  minute 
stars  from  the  nth  to  the  15th  magnitude,  and  from  thence  to 
gleams  of  star-dust  with  stragglers."  A  photograph  by  Dr. 
Eoberts  in  April  1892  shows  it  to  be  "  an  aggregation  of  small 
stars  close  together,"  and  involved  in  nebulosity. 

M.  54.  18*"  48"''4,  S.  30°  39'. — About  2  degrees  preceding 
f  Sagittarii.  Sir  John  Herschel  describes  it  as  "  a  globular  cluster ; 
bright;  round;  gradually  brighter  in  the  middle;  2^  diam.;  resolved 
into  stars  15  m.,  with  a  few  outliers  14  m." 

M.  55.  19^  32''*,  S.  31°  13'. — Sir  John  Herschel  describes  it  as 
"  globular ;  a  fine,  large,  round  cluster ;  6'  diameter ;  all  clearly 
resolved  into  stars,  11,  12,  13  m.''  Observing  with  a  3 -inch  refrac- 
tor in  the  Punjab  sky  the  present  writer  saw  glimpses  of  stars  in 
it  with  power  40  ;  will  not  bear  high  powers  with  this  aperture ; 
very  much  like  but  not  so  bright  as  the  great  cluster  in  Hercules 
(M.  13). 

M.  56.  19^  i2"'-27,  N.  30°  o'. — Between  /5  Cygni  and  y  Lyrae, 
nearer  the  former.  A  globular  cluster  in  a  rich  region.  Sir  John 
Herschel  says  resolved  into  stars  of  11- 14  magnitude.  A  photo- 
graph by  Dr.  Eoberts  in  August  1892  shows  it  to  be  a  globular 
cluster  with  rays  of  stars  projecting  from  it. 

M.  57.  18*"  49™-9,N.  32°  54'. — This  is  the  well-known  "  annular 
nebula  "  between  /3  and  y  Lyrae.  Drawings  by  Sir  John  Herschel 
and  Lord  Rosse  agree  well  with  photographs  taken  by  Dr.  Eoberts 
between  1887  and  1895,  but  it  is  more  elliptical  in  shape  than  the 
drawings  show.  The  central  opening  is  not  quite  black,  but  is 
filled  in  with  faint  nebulous  light.  A  faint  star  in  the  centre  is 
suspected  of  variability.  Lord  Eosse,  Secchi,  and  Chacomac 
thought  this  nebula  might  be  resolvable  into  stars,  but  Huggins 
finds  a  gaseous  spectrum. 

M.  58.  12^  32™-6,  N.  12°  22'. — In  the  nebulous  region  in  Virgo. 
Sir  John  Herschel  says,  "bright;  large;  irregularly  round;  very 
much  brighter  in  middle ;  resolvable." 

M.  59.    12^  37^,  N.  12°    13'.— A  little   north    of  p  Virginis. 
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Smyth  calls  it  "  a  bright  little  nebula."     It  is  in  the  same  low- 
power  field  with  M.  60. 

M.  60.  12^  sS^'-d,  N.  12°  6'. — A  little  north  of  p  Virginis  and 
in  a  low-power  field  with  M,  59.  Smyth  describes  it  as  "  A  double 
nebula  . .  .  about  2'  or  3'  from  centre  to  centre,  the  preceding  one 
being  extremely  faint."     There  is  another  small  nebula  near. 

M.  61.  12'*  i6"-8,  X.  5°  2'.— A  little  north  of  the  star  16 
Virginis.  Smyth  describes  it  as  "  A  large  pale-white  nebula,  but 
so  feeble  as  to  excite  surprise  that  Messier  detected  it  with  his 
3^-foot  telescope  in  1779."  Webb  says,  *'  Faint ;  bright  centre." 
Lord  Eosse  found  it  spiral.  A  photograph  by  Dr.  Roberts  in  May 
1899  shows  it  to  be  "  a  right-hand  spiral."  * 

M.  62.  16^  54™*8,  S.  29°  56'. — About  6  degrees  following  and  a 
little  south  of  the  star  r  Scorpii.  Messier  described  it  as  "  resem- 
bling a  httle  comet."  Sir  W.  Herschel  resolved  it  into  stars  and 
described  it  as  a  miniature  of  M.  3.  Sir  John  Herschel  says : 
"Globular  cluster,  bright;  large;  round;  superb;  about  7'  diameter; 
all  resolved  into  stars  15  mag.,  very  equal.  The  most  con- 
densed part  is  a  perfect  blaze,  but  not  quite  in  the  centre." 

M.  63.  13^  ii™'3,  N.  42°  34'.  A  little  north  of  the  star  20 
Canum  Venaticorum.  Sir  John  Herschel  describes  it  as  very  bright 
and  large  with  a  bright  nucleus.  A  photograph  by  Dr.  Eoberts 
taken  in  May  1896,  with  an  exposure  of  2  hours  and  25  minutes, 
shows  it  to  be  a  spiral  nebula,  "  with  a  bright  stellar  nucleus  in 
the  centre  of  dense  nebulosity."  Huggins  finds  a  continuous 
spectrum.  J.  E.  Goee. 

[To  be  continued.] 


The  large  Fireball  of  Sunday,  1902^  July  13. 

A  MAGNiPiOBira  meteor  was  seen  from  many  places  in  the  south 
of  England  on  July  13  last  at  \o^  30™  p.m.,  and  several  observers 
have  privately  sent  me  their  descriptions  of  the  phenomenon.  The 
newspapers  have  also  contained  many  references  to  the  meteor,  and 
I  am  much  indebted  to  Mr.  W.  H.  S.  Monck,  of  Dublin,  for  a  large 
number  of  interesting  cuttings.  Mr.  W.  E.  Besley,  of  Clapham, 
S.W.,  has  kindly  supplied  some  MS.  accounts,  including  a  careful 
observation  by  himself.  Altogether  about  60  descriptions  have 
been  received,  though  the  majority  have  proved  of  little  scientific 
value,  as  they  simply  allude  to  the  sudden  and  startling  brightness 
of  the  object  and  indicate,  only  in  a  very  general  way,  the  quarter 
of  the  sky  in  which  it  was  presented.  The  meteor  passed  over  the 
Straits  of  Dover,  and  the  atmosphere  being  very  clear  over 
England,  it  was  well  observed,  and  particularly  so  from  London  and 
the  suburbs,  as  it  descended  in  the  E.S.E.  near  the  stars  of  Del- 
phinus.     The  Moon  (just  past  her  first  quarter)  was  shining  in  the 

*  See  Knowledge^  August  1901, 
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S.W.  and  must  have  detracted  from  the  otherwise  brilliant  nature 
of  the  event ;  but  in  spite  of  this  circumstance  the  meteor  was  a 
splendid  object,  giving  a  dazzling  flash  as  it  fell,  and  apparently 
rending  the  sky  with  its  short  and  sharp  trajectory. 

From  some  of  the  descriptions  the  following  extracts  have  been 
made : — 

jP.  Leigh  Martineau,  Hammersmith,  W, — Everything  was  suddenly 
and  brilliantly  illuminated  by  an  intensely  bright  meteor.  The 
ball  of  light  forming  its  head  was  of  the  same  size  as  the  Moon  and 
it  left  a  tail  of  reddish  colour  about  3  degrees  in  length  which 
endured  for  10  seconds. 

C.  If,  Caffyn,  Ifomsey,  N, — Brightness  a  little  stronger  than 
ordinary  street  arc  lamp.  Moved  quickly ;  from  start  to  burst 
occupied  3  sec.     Path  from  about  316°  +12°  to  313°  ±0°. 

W.  E,  Besley,  Glwpham,  ^.W, — Flash  exceeded  the  brightest 
moonlight.  Path  311°  +21°  to  31  oj  -fi  6|°.  Left  a  streak,  most 
of  which  disappeared  in  30  sec,  but  a  condensation  of  it  remained 
faintly  visible  for  3  mins. 

E,  Holmes,  Hornsey  Rise,  N. — Brilliant  meteor  began  just  S.  of 
y  Delphini  and  pursued  a  sinuous  course  of  5°.  Moved  swiftly. 
Bed  at  first,  it  rapidly  changed  to  yellow,  green,  and  blue,  then  to 
brilliant  whiteness  as  if  a  magnesium  shell  had  exploded.  Track 
remained  visible  for  2  mins.  and  a  luminous  patch  for  some  minutes 
longer.     Light  superior  to  that  of  the  full  Moon. 

E,  Babone,  Highgate,  N, — ^The  proximity  of  the  diamond  of  stars 
in  Delphinus  enabled  the  place  where  the  meteor  burst  to  be  fixed 
with  tolerable  accuracy.  This  was  at  312^°  -f  11°.  With  regard 
to  its  track,  the  only  track  that  he  saw  was  between  the  point  named 
and  about  3°  N.  of  it. 

W.  H,  Maw,  Outwood,  /S^urr^i/.— Brilliancy  equal  to  full  Moon. 
Began  at  295°  +  33°  and  burst  at  3 10°  +  25°.  Directed  from  Vega. 
Width  of  the  glowing  mass  about  1°.  Duration  of  the  flash  about 
3  sees.  The  trail  remained  visible  for  15  or  16  seconds  and  two 
condensations  in  it  for  37  seconds. 

T,  Cmmplen,  Hungerford  Boad,  N, — Meteor  lit  up  the  sky  for 
an  instant  with  a  strong  bluish  light  aud  left  a  serpentine  trail 
extending  over  10°.  The  end  of  the  flight  was  at  305°  +17°  and 
the  direction  was  from  C  Cassiopeiae. 

H,  W,,  Ealing,  W, — Meteoric  flash  lit  up  the  sky  like  noon- 
day and  immediately  afterwards  a  fiery  trail  of  a  curious  sinuous 
form  and  reddish  in  colour  was  seen  at  an  elevation  of  45°  or  50** 
in  the  S.E.     This  faded  away  in  20  sees.     No  sound  was  heard. 

G.  C,  Grover,  Fulham,  S.W, — Vivid  light  caused  the  observer  to 
glance  upwards,  when  he  saw  w^hat  appeared  to  be  a  magnificent 
green  or  blue  rocket  burst  at  a  point  about  10°  S.E.  of  the  zenith. 
It  moved  about  10°  to  the  south  in  an  almost  perpendicular  direc- 
tion, leaving  a  sinuous  trail  of  fire  about  10°  long,  which  remained 
visible  about  i  min. 

F.  T.  Wheler,  St,  Mbans.—Terri^c  flash  illuminated  sky.     The 
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light  came  from  a  ball  of  red  and  green  colour  travelling  from  N.. 
to  S.  Left  a  trail  which  continued  to  glow  with  a  soft  yellow  light 
for  30  sees. 

H.  E,  P.,  Clapham  Park, — Startled  by  a  brilliant,  cold  blue  light 
like  that  of  vivid  lightning,  but  lasting  some  seconds  longer.     S.  of 
the  zenith  there  was  seen  a  bright  serpent  of  fire  apparently  com- 
posed of  a  chain  of  closely  united  stars.     This  continued  to  burn  in 
the  sky  for  1 5  sees.,  then  parted  into  two  and  disappeared. 

0,  ff,y  Stamford  Hill,  N. — Brilliant  flash,  illuminating  everything 
like  daylight,  from  a  magnificent  meteor  high  in  the  S.  sky.  Left 
a  trail. 

H.  Johnson,  London,  N,  W. — Trail  like  a  string  of  fire-balloons- 
tapering  similar  to  the  tail  of  a  kite. 

M.  L,  Rouse,  Beckenham,  Kent, — A  silvery  meteor,  one-fourth  as 
large  as  the  Moon,  gave  a  bright  gleam  of  daylight.  Left  a  glow- 
ing streak  just  south  of  the  zenith.  Burst  and  left  a  second 
curving  streak  to  the  S.  The  first  streak  was  short,  about  six 
times  the  length  of  the  meteor's  head,  and  remained  in  sight  for 
30  sees. 

W,  Chaplin,  Flaxnian  Rd,,  S,E. — Brilliant  flash  caused  observer 
to  look  upwards,  when  he  saw  a  kind  of  incandescent  wavy 
ribbon,  about  2  inches  wide,  which  remained  visible  15  seconds  and 
appeared  to  be  not  more  than  20  to  30  feet  above,  him. 

£J,  W.  Barlow,  Surhiton,  Surrey, — Descended  from  a  poin^;  pre- 
ceding 5  Pegasi  and  vanished  near  the  cluster  15  M  Pegasi.  As 
bright  as  the  Moon  in  her  quarters.  Fell  almost  vertically.. 
Duration  i  second.  Vivid  streak  of  red  and  green  remained  visible 
I  minute. 

E,  K,  B,,  Croydon, — Appeared  almost  immediately  overhead, 
simultaneously  with  the  church  clock  chiming  the  half-hour,  and 
burst  with  a  bluish  light  illuminating  the  whole  country  round  for 
a  second  or  two.  Left  a  brilliant  trail  in  a  direction  from  N.W.. 
to  S.E. 

A,  C,  S,,  Croydon, — After  a  sudden  and  dazzling  flash  the 
observer  in  looking  upwards  beheld  a  large  and  curved  luminous 
streak  in  a  S.E.  direction. 

R,  Shute-Leete,  Claygate,  Surrey, — Brilliant  meteor  appeared  a 
little  S.  of  E.,  exhibiting  many  dazzling  and  lovely  colours,, 
illuminated  the  sky.  Left  a  tail  of  some  length  remaining 
stationarv  for  a  minute. 

Lieut, 'Col,  Tupman,  Harrow, — Brilliant  meteor  passed  behind 
chimney  in  azimuth  S.  55°  E.  and  altitude  33°. 

J,  B,  C,  Three  Bridges,  Sussex. — Meteor  gave  a  startling  illu- 
mination and  left  a  large  patch  of  scintillating  light,  exactly  like 
the  discharge  from  an  enormous  rocket. 

H.  Junor,  Brighton* — Like  an  electric  searchlight.  Left  a 
remarkable  trail. 

Rev,  1,  P,  Monnington,  Eastbourne, — A  blaze  of  blue-coloured 
light  flashed  out  and  then  a  chain  of  light  was  seen  iu  the  N.E^ 
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and  high  up  in  the  sky.  Another  observer  at  Eastbourne  says 
the  trail  lasted  30  sees,  and  seemed  to  take  the  form  of  a  silver 
band. 

Samuel  Jones,  Bury  St,  Edmunds, — Dazzling  flash  from  a  brilliant 
meteor,  which  at  its  maximum  was  almost  due  S.  below  and  to  the 
right  of  Altair  and  about  as  far  from  Altair  as  that  star  is  from 
/3Cygni. 

A,  J,  Barton,  Small  Heath,  Birmingham, — Brilliant  meteor, 
like  a  huge  sea-rocket,  appeared  in  S.E.,  alt.  55°,  and  travelling  in 
a  slightly  downward  direction,  burst  at  an  elevation  of  40°. 
Emitted  a  train  of  bright  golden  sparks.  The  head  swelled  out 
into  a  ball  of  vivid  bluish  light,  finally  exploding  with  a  terrific 
flash,  the  effect  being  similar  to,  though  on  a  much  more  gigantic 
scale  than,  that  produced  by  the  use  of  magnesium  light  for  the 
taking  of  a  photograph.     Duration  1 1  second ;  length  of  course 

F,  J,  JerviS'Smith,  Oxford. — Intensely  brilliant  meteor  in  E.S.E., 
falling  almost  vertically.     Length  15°,  altitude  45°. 

W.  F,  Denning,  Bristol. — Meteor  gave  a  brilliant  prolonged 
flash,  though  the  Moon  (8^  days  old)  was  shining.  Lett  a  short, 
glowing,  vertical  streak  from  329  J°  +12°  to  332°  4-8°.  This  was 
watched  for  30  seconds,  when  thin  white  clouds  veiled  the  streak 
as  well  as  the  surrounding  stars. 

At  Slough  the  meteor  is  said  to  have  burst  like  a  huge  and 
brilliant  rocket.  At  Addiscombe  near  Croydon  it  was  described 
as  a  ball  of  fire  as  large  as  the  Moon.  At  Torquay  it  brilliantly 
illumined  the  bay  and  scattered  thousands  of  small  stars  in  its 
wake.  In  Essea?  it  was  seen  as  a  ball  of  blue  fire  leaving  a 
serpentine  trail  of  sparks,  which  last-ed  about  half  a  minute.  At 
Sandy,  Beds,  it  appeared  like  a  bright  star  suddenly  bursting  into 
flame.  At  Cambridge  the  trail  lasted  50  sees.  Some  of  the 
spectators  allude  to  the  first  flash  as  giving  the  appearance  of  a 
rent  in  the  sky  revealing  a  furnace  of  flame  behind. 

At  Ush  in  South  Wales,  Mr.  W.  J,  Nicholas  says  that  when  the 
meteor  burst "  it  sent  out  a  shower  of  rays."  At  Aberdare,  also  in 
South  Wales  (and  about  205  miles  distant  from  the  observed  end- 
point  of  the  meteor's  flight),  Mr.  J,  T.  Davies  states  that  *'  it  flashed 
like  lightning  through  the  sky  and  burst  into  a  thousand 
yellow  stars,  which  presented  a  magnificent  spectacle."  At 
Moretonhampstead,  Devon,  Mr.  W,  J.  Stephens  describes  the  object 
as  being  low  down  in  the  eastern  sky  and  travelling  in  a  northerly 
direction.  Moretonhampstead  is  about  210  miles  distant  from  the 
place  of  the  meteor's  final  disruption.  An  observer  at  Aintree, 
N.  of  Liverpool,  was  245  miles  from  the  meteor ;  but  the  latter 
observation  is  somewhat  doubtful,  since  the  object  is  said  to  have 
been  in  the  south  and  at  an  altitude  of  50°,  whereas  it  should 
have  been  in  the  S.E.  and  between  17°  and  10°  high.  It  was 
conspicuously  seen  at  Northampton,  Shrewsbury,  Cambridge, 
Ramsgate,  Kings  Lynn,  Hunstanton,  and  many  other  places  ;  in 
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fact,  the  brilliant  apparition  appears  to  have  attracted  notice  from 
observers  in  every  town  in  the  southern  half  of  England. 

Not  many  of  the  descriptions  are  sufficiently  explicit  and 
accurate  to  be  utilized  in  deriving  the  real  path  of  the  meteor. 
There  seems  little  doubt,  however,  that  the  radiant-point  was  at 
about  315°  +31°  near  f  Cygni  and  that  the  meteor  crossed  the 
Straits  of  Dover  from  above  a  point  near  Boulogne  to  a  point  near 
Dungeness  on  the  coast  of  Kent,  descending  from  89  to  51  miles 
during  a  luminous  course  of  51  miles.  The  velocity  is  somewhat 
doubtful,  but  it  appears  to  have  been  approximately  26  miles  per 
second.  The  earth-point  is  indicated  very  near  TJckfield,  Sussex, 
and  it  would  be  interesting  to  get  observations  from  this  locality, 
where  the  meteor  must  probably  have  been  seen  as  a  stationary 
ball  of  fire  near  the  star  f  Cygni.  It  appears  to  have  been  com- 
paratively isolated,  for  though  the  writer  at  Bristol  watched  the 
sky  on  9  nights,  between  July  6  and  16,  no  other  meteors  were 
recorded  from  the  same  radiant.  The  shower  was,  however,  seen 
last  year,  and  it  has  been  previously  recognized  on  several  occasions 
as  under : — 

o         o 
June  26~July  II,  1872 315+32         ^S/^        W.  F.  D.    (From  Italian 

observations.) 

July    4- Aug.  22,  1848-70  .     315+31  ...  Greg  &  Hepschel. 

July    5-30     317  +32  ...  Schmidt.     » 

July  15-20,  1901 317  +31  6  W.  F.  D. 

July  19-29,  1848-72    315  -+-31  22  Heis. 

The  fireball  seems  to  have  had  a  shorter  course  and  a  swifter 
motion  than  that  usually  exhibited.  It  supplies  another  example 
of  a  brilliant  meteoric  display  occurring  on  a  Sunday  evening 
(see  Observatory^  Oct.  1900).  W.  F.  DBinjf ing. 

Bristol,  1902,  July  23. 


The  First  Discovery  of  Nova  Persei. 

At  a  Meeting  of  the  Societe  Astronomique  held  on  June  4,  M. 
Plammarion  stated  that  a  youthful  member  of  their  own,  M. 
Andreas  de  Borissiak,  a  pupil  of  the  classical  gymnasium  at  Kiew, 
had  discovered  Nova  Persei  on  February  21,  about  8  o'clock  in  the 
evening,  Poulkoua  time,  and  therefore  (allowing  for  the  difference 
of  longitude)  about  8^  40™  before  Dr.  Anderson  noticed  the  star  at 
Edinburgh ;  also  that  the  Astronomical  Society  of  Eussia  had 
accorded  to  M.  Borissiak  a  special  medal  in  honour  of  this  dis- 
covery. It  may  be  remembered  that  it  was  first  mentioned  in  a 
letter  from  Prof,  von  Glasenapp,  printed  in  No.  3700  of  the 
Astronomische  Nachrichten.  There  were,  however,  two  suspicious 
circumstances  with  regard  to  the  correctness  of  the  date.  In  the 
first  place,  M.  Borissiak  stated  that  the  brightness  of  the  Nova 
was  equal  to  that  of   Pollux  (magnitude   1*2)  when  first  seen. 
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whereas  Dr.  Anderson  noted  it  as  of  27  magnitude  at  14^  40"  Green- 
wich time,  and  it  is  known  that  it  was  considerably  brighter  next 
day.  In  the  second  place,  M.  Borissiak's  letter  announcing  the 
-discovery  was  written  on  Feb.  24  and  received  by  Prof,  von  Glase- 
Jiapp  on  Feb.  25.  Moreover,  negative  evidence  was  to  hand  that 
the  star  was  not  of  any  remarkable  brightness  on  the  evening  of 
Feb.  2 1 ;  Herr  J.  Plassmann  in  particular  stating  that  he  had  been 
•observing  a  minimum  of  Algol  at  8^  Greenwich  time,  and  must 
have  noticed  the  Nova  bad  it  been  then  as  bright  as  the  third 
magnitude  (Ast.  Nach.  No.  3693).  Prof.  Kreutz,  the  Editor,  there- 
fore was  induced  to  make  some  inquiries  of  Prof,  von  Glasenapp 
and  Prof.  R.  Vogel  of  Kiew,  which  satisfied  him  that  M.  Borissiak's 
•observation  was  really  made  at  the  time  stated,  but  that  he  over- 
estimated the  star's  magnitude. 

Nevertheless  one  cannot  but  feel  that  grave  doubts  must 
fitill  remain  on  the  point,  and  we  would  call  attention  to  an 
.article  by  Herr  Leo  Brenner,  "  Ueber  den  Entdecker  der  Nova 
Persei,'*  in  vol.  iv.  No.  ^6  of  the  Astronmnisehe  Rundschau, 
After  remarking  that  he  rejoices  at  the  discovery  made  by  so 
young  a  man  (in  appreciation  of  which  the  Emperor  of  Russia  had 
made  him  a  present  of  a  telescope),  and  hopes  that  he  would  be 
•enabled  to  devote  his  time  to  astronomy,  yet,  in  the  interests  of 
truth,  he  cannot  help  pointing  out  that  the  date  given  was  probably 
erroneous.  For  proof  that  it  was  Feb.  21,  although  the  letter  was 
not  sent  till  Feb.  24,  we  are  told  that  M.  Borissiak  bought  an 
^astronomical  book  the  next  day,  the  bookseller's  receipt  for  which 
was  dated  Feb.  9,  corresponding  to  Feb.  22  by  Gregorian  style. 
That  week,  however,  was  what  is  called  Butter-week  in  Russia,  the 
week  preceding  Lent  (Ash  Wednesday  by  Julian  style  was  that 
year  on  Feb.  14,  corresponding  to  oar  Feb.  27),  and  Friday  and 
Saturday  (our  Feb.  22  and  23)  would  be  holy  days  on  which  no 
business  could  be  done.  This  is  pointed  out  in  Herr  Adolf 
Richter's  Calendar  for  Riga,  1902  ;  and  the  conclusion  drawn  by 
Herr  Brenner  is  that  M.  Borissiak  first  noticed  the  star  on  the 
evening  of  the  22nd  (as  many  others  did),  or  more  probably  on 
the  23rd,  which  would  fully  explain  the  brightness  it  possessed  at 
the  time,  and  which  several  observers  (Herren  Hartwig,  Plassmann, 
.Schwab)  testify  it  could  not  have  had  on  the  evening  of  Feb.  21. 
No  one  wishes  to  contest  M.  Borissiak's  independent  notice  of  the 
star ;  it  is  a  credit  to  a  young  student  of  only  1 6,  and  let  us  hope, 
with  Herr  Brenner,  that  he  will  be  able  to  devote  his  life  to 
astronomy  and  illustrate  it  by  many  discoveries  amongst  the  stars. 

We  older  ones  cannot  help  recalfing  the  discovery  of  T  or  Nova 
'Coronae  in  1866,  and  the  attempted  claim  (disproved  by  Stone)  of 
a  gentleman  in  Canada  to  have  anticipated  Birmingham  in  the 
discovery.  An  Indian  officer  also  claimed  to  have  seen  it  the  day 
before  Birmingham ;  but  he  was  probably,  in  view  of  Schmidt's 
careful  observation  of  the  constellation  at  the  time,  a  day  in 
<error.  W.  T.  Lyk N. 

Blackheath,  1902,  July  25. 


o"'oi3  from  1883  to  1900 
o  *o«3     »        87       „ 
o  'o'S     »        97       „ 
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Some  interesting  Double  Stars. 

[Continued  from  p.  270.] 

S  1883.     E.A.  14^  43"^  56%  N.P.D.  83°  37',  Mags.  7-0  and  7-0. 

This  is  a  pair  still  more  resembling  in  character  S  1863.  The 
observations  from  1832  to  1897  lie  along  a  straight  line,  but  those 
•of  1830  and  1900  fall  away  in  such  a  manner  as  to  induce  a  more 
oriticd  examination  of  the  motion.  Projecting  the  1900  measures 
on  to  the  line,  we  get  the  annual  motion  of 

o"'oo9  from  1839  to  '9°° 
o  -010      „         42       „ 
o  o-ii      „         57       „ 
o  -on      „         72       „ 

which  indicates  binary  motion,  and  shows  that  the  distances  of 
1830  and  1890  may  be  correct.  If  this  is  so,  then  the  distance 
ought  to  decrease  rapidly.     The  measures  are : 

1830   272°  and  i"'24 

1890 243     „     0-51 

The  star  is  W.B.  (11)  XIV.  777. 

2  2402.     E.A.  18^  45"^  1%  N.P.D.  79°  26',  Mags.  80  and  84. 

This  is  a  pair  which  at  a  first  glance  seems  fixed  and  uninteresting, 
t)ut  it  is  worth  attention  as  it  may  prove  to  be  a  binary  system 
with  its  orbital  plane  passing  through  the  Sun.  Naturally  every- 
1;hing  depends  on  the  distance-measures.  •  The  observations  give : 

1830 198°       o"'7s 

41  206  o  74 

60  211  o  '80 

75  *05  o  '93 

The  star  is  Lalande  35038. 


1885 

95 
1900 


205* 

i"-io 

107 

I  '04 

206 

0  -88 

2  2434.     R.A.  18*^  57"^  36\  N.P.D.  90°  51',  Mags.  8-4,  7-9,  lo-o. 

This  is  a  group  of  three  stars,  the  star  A  (8*4)  being  Piazzi  XVIII. 
574,  the  star  B  (7-9)  being  Piazzi  XVIII.  2 7 5. J 

The  Proper  Motion  of  Ais  --o"-o6o  in  E.A.and  +o"*2o  inN.P.D. 
„  „  B        o  -000        „  +0  -08      „ 

^ving  a  relative  motion  of  —  o  '060         „  -}-o  '12       „ 

If  we  consider  A  fixed,  then  the  relative  motion  of  B  from  the 
micrometer-measures  is 

-f  0*070  in  E.A.  and  — o'li  in  N.P.D., 

•equal  and  opposite  to  that  deduced  from  the  consideration  of 
l^oper  Motions.  Hence  A  and  B  are  independent.  The  distance 
is  23"-5. 
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The  Proper  Motion  of  B  would  separate  it  from  C  (if  fixed) 
some  5"  since  1835.     The  measures  of  BC  are  : — 

1835    83°  and  i"-95 

1868   69      „     I  '50 

1900     50        n       O   •9± 

clearly  showing  that  C  must  partake  of  the  Proper  Motion  of  B 
and  that  BC  is  a  physical  pair.  Beyond  this  the  relative  motion 
of  B  and  C  is  curvilinear  and  the  distance  should  decrease  rapidly. 
The  pair  must  be  followed. 


S  1989.     E.A.  is'*  45°*  6%  ^RD.  9''  42',  Mags.  7-1  and  8-i. 

This  star  is  ic'^  UrsaB  Minoris,  and  is  very  interesting  as  affording 
an  excellent  example  of  a  class  of  star  which  often  gets  neglected, 
because  for  a  number  of  years  no  apparent  relative  motion  has 
been  detected.  The  orbit  happens  to  be  an  elongated  ellipse  and 
the  companion  at  or  near  elongation  ;  measures  are  made  for  more 
or  less  lengthy  periods,  and  then  the  pair  is  left  as  uninteresting. 
In  the  present  case  the  measures  from  1832  to  1875  gave  little  or 
no  indication  of  motion  ;  and  yet  in  the  subsequent  years  it  has 
been  very  rapid  and,  unfortunately,  very  few  measures  have  been 
secured.     The  positions  are  practically  : — 


1834 

41 
68 


24^ 

25 
20 


o"*6 
o  7 
o  -6 


1881 

95 
1901 


15" 
358 

220 


o"-5 

O   '2 
O  •! 


so  that  there  is  a  certain  amount  of  evidence  that  an  elongation 
occurred  about  1841.  The  present  interest  lies  in  watching 
whether  the  distance  will  increase,  or  whether  the  companion  will 
swing  round  the  focus.  Should  the  latter  occur  it  will  strengthen 
the  idea  of  elongation  about  1841,  and  bring  the  period  under  roo 
years.     Professor  Aitken,  at  Lick,  has  this  pair  under  notice. 


S  2021.    E.A.  16^  8™  39%  N.P.D.  ^°  12',  Mags.  67  and  6-9. 

This  star  is  49  Serpentis,  and  has  a  large  proper  motion  of 
-fo"-i57  in  E.A.,  and  +o%i6  in  N.P.D.,  which,  since  1783, 
when  it  was  discovered  by  Sir  W.  Herschel,  would  place  the 
companion  in  the  second  quadrant  at  a  distance  of  50".  It  is 
now  in  the  fourth  quadrant  at  a  distance  of  4"  only ;  consequently 
it  is  a  physical  pair,  as  both  stars  must  necessarily  participate  in 
the  large  proper  motion.  When  Herschel  made  measures  in  1783 
and  1803,  he  noted  the  distance  as  less  than  2",  in  1829  ^*  ^'*s 
3"'4,  now  it  is  4".  There  are  indications  that  elongation  was 
reached  about  1885,  and  the  distance  maybe  expected  to  diminish. 
This  pair  is  then  one  well  worth  measuring  by  possessors  of  small 
telescopes.    The  period  is  somewhere  about  350  years. 
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S  2052.     R.A.  16'*  24"*  30%  N.P.D.  71°  23',  Mags.  7-5  and  7*5. 

This  star  is  W.B.  (2)  XVI.  671,  and  was  first  observed  in  1822, 
when  its  distance  was  about  2"* 7.  It  seems  to  have  increased  to 
about  3"'4,  and  returned  again  in  1870  to  2"-7,  the  change  in 
angle  during  this  period  being  only  6°.  In  reality  a  casual  glance 
at  the  measures  gives  the  idea  that  the  pair  were  practically 
fixed.   Fortunately  measures  were  continued  which  give  roughly : — 


1823 
73 


109'- 

no 

]o8 

104 

103 


2      7 

3  'o 

3  •! 
2  '9 

2  -6 


1883 

93 
98 

1 901 


99' 
96 

94 
93 


2"-5 
2  -o 
I  9 
I  -8 


evidently  binary,  and  we  may  expect  rapid  diminution  in  distance. 
This  is  a  pair  within  reach  of  almost  all  observers.  It  has  a  large 
proper  motion,  which,  according  to  Stumpe,  is  —  o"'344  in  R.A., 
and  +o"-385  in  N.P.D.  T.  Lewis. 


Some  Remarks  on  Almanacs. 

Almanacs,  in  England,  are  of  considerable  antiquity.  Our 
Saxon  forefathers  were  accustomed  to  catrve  on  square  pieces  of 
wood  the  courses  of  the  Moon  for  a  whole  year,  and  those  pieces 
of  wood  were  called  by  them  **  Almonaught "  (al-moon-heed), 
whence  the  word  almanac.  Almanacs,  like  books,  were  also 
written  on  parchment,  brilliantly  illuminated,  many  of  which,  of 
the  14th  century,  may  be  seen  in  the  British  Museum.  The 
origin  of  English  almanacs  was  strictly  superstitious.  Our  Saxon 
ancestors  had  their  prognostics  from  the  Sun  and  Moon,  from 
thunder  and  from  dreams.  One  day  was  favourable  for  the  com- 
mencement of  business,  another  to  let  blood,  another  was  bad  for 
sowing  seeds,  &c.  Some  of  the  Stationers'  Company's  Almanacs 
for  the  first  half  of  the  17  th  century  may  still  be  picked  up  :  the 
writer  has  Booker's  for  1625,  AUstree's  for  1632,  and  a  finely 
bound  volume  of  ten  of  them  for  1640,  formerly  belonging  to 
Archbishop  Juxon  (who  had  been  a  member  of  the  same  Oxford 
college  as  himself).  My  copy  of  Tanner's  for  1662  has  the  log  or 
diary  of  the  voyage  of  a  coasting- vessel  from  Newcastle  to  London 
written  on  its  spare  leaves.  A  volume  of  the  Stationers'  Com- 
pany's almanacs  for  1687,  in  the  writer's  possession,  comprises 
eight  of  them,  and  one  for  1698  fifteen,  the  names  of  these  being 
Salmon's,  Parker's,  Gradbury's,  Partridge's,  Coley's,  The  Protestant 
Almanack,  Saunders's,  Pond's,  Woodward's,  Andrews's,  Tanner's, 
Chapman's,  Poor  Eobin's,  and  two  others  not  published  by  the 
Company.  Among  those  in  the  volume  is  a  copy  of  Partridge's. 
This  was  one  of  the  longest-lived  of  English  almanacs.  Partridge 
was  a  tailor  by  trade,  born  in  1644,  ^^^  1^  ^71 4*  He  was 
VOL.  xxT.  2  c 
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brought  up  to  the  trade  of  a  shoemaker,  which  he  practiced  in 
Covent  Garden,  but  having  acquired  some  knowledge  of  Latin, 
astronomy,  and  astrology,  he  published  an  almanac.  He  acquired 
a  ludicrous  immortality  by  attracting  the  satire  of  Swift.  The 
1698  copy  of  his  almanac  states  on  the  titlepage  that  it  was  the 
"  ninth  of  our  deliverance  from  Popery,  and  the  third  from  the 
horrid  Popish,  Jacobite  plot,"  a  title  which  appeared  yearly  until 
1866.  It  was  filled  with  violent  Protestantism,  but  each  day  of 
the  Calendar,  except  Sundays  and  Saints'  days,  had  appended  to 
it  the  name  of  some  black-letter  Saint,  not  merely  of  the  English 
but  also  of  the  Eoman  communion  !  In  its  later  years  Partridge's 
was  a  useful  almanac.  It  ceased  to  be  issued  after  1871,  when 
its  price  was  gd.  About  seventy  years  ago  it  had  risen,  like 
Moore's,  to  2s,  3c?.,  of  which  is.  ^d,  comprised  the  tax  impost. 

The  following,  which  occurs  on  the  last  page  of  Partridge's  for 
1758,  may  have  a  slight  interest  about  the  present  time.  No 
Comet  had  then  fulfilled  its  predicted  return,  there  being  none  of 
elliptic  orbits  known.  After  stating  that  it  is  presumed  the 
present  period  would  be  76  years,  and  that  the  particular  time  of 
its  appearance  was  uncertain.  Partridge  remarks  :— "  What  sign  it 
may  be  expected  to  begin  to  appear  in  :  "  Jan.,  scarce  to  be  seen. 
Feb.  Ri  in  I .  March  in  Vj*.  April  in  X-  May,  stat.  in  Y*. 
June,  dir.  in  Q.  July  in  n.  Aug.  end  II.  Sept.  stat.  in  n. 
Oct.  {^  in  n.     Nov.  in  11  and  g .     Dec.  in  B  and  r." 

The  almanacs  most  worthy  of  note  in  the  i8th  century  were 
Weaver's,  Parker's,  and  Wing's.  These  were  somewhat  similar, 
on  the  whole,  useful  publications,  while  others  contained  very 
much  more  astrological  matter.  The  copies  I  have  picked  up  give 
a  fair  ephemeris  of  Sun,  Moon,  and  planets,  eclipses  of  Jupiter's 
satellites,  good  descriptions  and  diagrams  of  eclipses  of  Sun  and 
Moon,  descriptions  of  principal  occultations,  with  an  occasional 
diagram  of  the  latter,  also  of  visible  transits  of  Mercury. 

The  longest-lived,  and  formerly  the   best-known  almanac,  is 
undoubtedly  that  of  "  Francis  Moore,  physician."     He  was  born 
at  Bridgnorth,  in  Salop,  in  1656,  and  practiced  in  London  as 
astrologer,  physician,  and  schoolmaster.     About  forty  years  ago 
there  were  several  almanacks  published  with  the  prefix  of  Moore's, 
as  Old  Moore's,  Moore's  Almanac  improved,  Moore's  Almanac 
by  Sagittarius,  and  at  least  two  or  three  more.     Writers  have 
always   stated    that   Moore's    Almanac    was   a  continuation   of 
Tanner's,  which  was  supposed  to  be  issued  first  in  1656  and  to 
have  continued  till  1698.     This  must  be  a  mistake,  as  Partridge's 
resembled  Tanner's  far  more,  and  recently  I  obtained  a  copy  of 
Tanner's  for  17 14,  so  they  must  have  been  published  side  by  side. 
Francis  Moore's  Almanac  was  first  issued  in  1699.     Andrews, 
of  Eoyston,  who  died  in  1820,  was  the  compiler  of  it  a  hundred 
years  ago.     He  was  also  astronomical  calculator  to  the  Board  of 
Longitude,  and  for  many  years   corresponded  with  Maskelyne. 
Mr.  A.  Cole,  in  a  communication  to  Notes  and  QuerieSj  vol.  iv.  p.  162, 
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states  that  he  had  purchased  from  the  son  of  the  said  Andrews  all  his 
father's  manuscripts,  consisting  of  his  calculations.  In  a  letter 
addressed  to  Mr.  Cole,  he  says  : — "  My  father's  calculations  for 
Moore's  Almanac  continued  during  a  period  of  forty-three  years, 
and  although,  through  his  great  talent  and  management,  he 
increased  the  sale  of  that  work  from  100,000  to  500,000,  yet, 
strange  to  say,  all  he  received  for  his  services  was  £25  per  annum." 
The  largest  impressions  of  any  single  book  (before  the  days  of 
penny  literature)  ever  sold  are  said  to  have  been  those  of  Moore's 
Almanac. 

Some  30,  40,  50,  and  60  years  ago  this  Almanac  was  some- 
what unique  in  its  astronomical  information.  This  was  in  the 
days  of  Mr.  Woolhouse,  of  Nautical  Almanac  i&me.  About  half 
a  dozen  pages  every  year  were  then  devoted  to  full  eclipse- 
descriptions,  well-executed  diagrams  being  given  of  each.  This 
was  followed  by  figures  of  the  principal  lunar  occultations  for  each 
year.  When  there  was  a  visible  solar  eclipse,  as,  e.g,,  in  1867, 
1870,  1873,  &c.,  the  times  of  beginning,  greatest  phase,  ending, 
and  magnitude  were  worked  out  and  given  for  20  or  30  different 
places  in  Great  Britain.  Probably  no  publication  ever  issued 
turned  the  minds  of  the  young  to  astronomical  studies  more  than 
the  attractive  diagrams  and  information  on  such  matters  given  in 
Erancis  Moore,  some  years  back.  Several  living  astronomers  may 
be  said  to  have  had  their  attention  drawn  to  astronomical  pursuits 
in  this  way.  There  was  a  small  amount  of  astrology  in  Erancis 
Moore's  Almanac  until  1872,  when  it  ceased  to  be  inserted. 
An  almanac  is  still  published  with  a  similar  outside  cover,  but 
otherwise  greatly  altered  ;  in  1900  astrological  matter  was  inserted 
again,  in  1902  not  a  figure  was  given  to  illustrate  .either  of  the 
visible  eclipses,  the  point  that  used  to  be  a  distinctive  feature  in 
this  Almanac. 

The  life  of  that  admirable  publication,  the  Nautical  Almanac^ 
has  not  yet  reached  that  of  Moore's.  My  copy  for  1769,  the 
third  issued,  has  two  treatises  bound  up  with  it,  the  '*  Perpetual 
Calculator  "  and  an  "  Explanation  of  the  Articles  in  the  Nautical 
Almana^i"  the  first  of  which,  at  any  rate,  could  hardly  have  been  a 
portion  of  the  original  issue.  The  eclipse  information,  even  70 
years  ago,  was,  however,  somewhat  meagre.  The  total  solar 
eclipse  of  1832,  about  the  most  important,  in  point  of  length,  in 
the  whole  of  the  19th  century,  is  dismissed  with  a  few  lines. 
Erancis  Moore,  for  that  year,  devotes  some  space  to  it,  describing 
the  track  of  totality  from  one  continent  to  another,  mentioning 
also  the  proximity  of  Venus  to  the  Sun  (f  °),  an  observation  of 
which  has  been  narrated  to  me  by  Mrs.  Cheyne,  of  Croydon,  an 
eye-witness.  Moore  puts  the  extreme  duration  of  totality  7"  37", 
probably  too  long.  Moore's,  however,  seems  to  have  been  the 
only  almanac,  at  that  time  of  day,  that  described  the  track  of 
total  eclipses  (an  abbreviation  appearing  yearly  in  Partridge's). 
About  the  year  1790,  and  for  some  years  before  and  afterwards, 
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a  spurious  copy  of  Francis  Moore's  Almanac  was  printed  at 
Birmingham.  It  resembled  the  true  one  in  a  great  measure,  but 
small  letters  were  used  in  the  titlepage  instead  of  capitals,  and 
the  astronomical  diagrams  were  not  so  well  drawn. 

Nor  need  we  pass  over,  without  allusion,  the  negro,  Benjamin 
Banneker,  who  published  almanacs  for  some  years  on  the  other 
side  the  Atlantic.  His  father  was  taken  as  a  slave  in  Africa  and 
sold  in  America.  His  mother  was  the  child  of  natives  of  Africa. 
Having  had  '  Ferguson's  Astronomy,'  Leadbetter's  tables,  and 
some  other  scientific  books  lent  him,  he  set  to  work  and  diligently 
studied  the  nocturnal  heavens.  He  pointed  out  a  mistake  in 
Ferguson's  and  two  in  Leadbetter's  astronomical  tables.  Both 
Messrs.  Ferguson  and  Leadbetter  would  have  looked  incredulous 
had  they  been  informed  that  their  works  had  been  reviewed  and 
corrected  by  a  free  negro  in  the  then  almost  unheard-of  valley  of 
the  Patapsco.  In  the  year  1792  he  took  it  into  his  head  to  begin 
to  publish  almanacs.  The  Baltimore  publishers,  Messrs.  Q-oddard 
and  Angel,  to  whom  he  had  been  introduced,  stated  they  presented 
to  the  public  "  a  complete  and  accurate  ephemeris  for  the  year 
1792  calculated  by  a  sable  descendant  of  Africa."  The  almanac 
went  on  to  the  yeaa*  1802,  and  had  a  large  circulation  in  Mary- 
land, Virginia,  Delaware,  and  Pennsylvania.  The  author  died  in 
1809. 

A  hundred  years  ago,  and  since  that  time  the  '  Gentleman's 
Diary,'  the  *  Lady's  Diary,'  '  Season's  Almanack,'  '  White's 
Ephemeris,'  had  a  considerable  circulation  in  our  own  country, 
the  proportion  of  astrological  almanacs  being  actually  far  less 
than  at  the  present  day. 

Melplash  Vicarage,  Bridport,  S.  J.  JoHNSON. 

1902,  May  14. 


CORRESPONDENCE. 

To  the  Editors  of  *  TJie  Ohset'vatoryJ 
Comet  III.  1862. 

G-BNTLBMBN, — 

It  is  now  just  forty  years  since  the  discovery  of  this  comet, 
which  has  since  obtained  additional  interest  from  the  fact,  first 
noticed  by  Schiaparelli,  of  the  great  resemblance  of  the  elements 
of  its  orbit  to  those  of  the  Perseid  meteors.  Perhaps  it  may  be  of 
interest  now  to  recall  that  its  discovery  was  the  first  of  the  many 
which  we  owe  to  Prof.  Lewis  Swift. 

The  announcement  of  this  was  made  by  Prof.  Hough,  then 
Assistant  at  the  Dudley  Observatory,  Albany,  N.Y.  (the  late  Prof. 
Mitchel  *  being  Director).      After  stating  that  the  comet  in  ques- 

*  He  died  on  the  following  30th  of  October. 
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tion  had  been  discovered  by  Mr.  Thomas  Simons  on  the  night  of 
the   1 8th  of  July,  he  says  *    that  he  subsequently   **  received  a 
letter  from  Mr.  Svnft,  an  amateur  astronomer,  at  Marathon,  N.S., 
in  which  he  stated  he  had  observed  a  comet  on  the  15th  and  i6th 
of  July,  but  presuming  it  to  be  Comet  II.  1862,  he  gave  no  public 
notice  of  the  observation."    But,  from  a  diagram  afterwards  sent, 
it  was  found  to  be  an  earlier  discovery  of  the  comet  seen  by  Mr. 
Simons,  of  the  Dudley  Observatory,  on  the  1 8th.     On  the  latter  day 
it  was  also  seen  at  the  Harvard  College  Observatory  {Ast,  Nach, 
No.  1419  t),  where  it  was  followed  until  the  17  th  of  September. 
Mr.  H.  P.  Tattle  detected  it  on  the  same  day  (July  18)  as  Mr. 
.Simons  at  Albany  and  Mr.  Hall  at  Harvard  College.    He  says 
{Agt,  Nach.  No.  1404,  vol.  lix.  col.-  187),  "  The  comet  first  became 
visible  to  the  naked  eye  on  the  20th  of  July,  at  which  time  it  had 
a  strong  resemblance  in  brilliancy  to  the  well-known  cluster  in 
Hercules.     I  estimated  that  it  reached  its  maximum  brilliancy  and 
the  tail  attained  its  greatest  length  on  the  2nd  of  September." 
On  that  evening  he  was  able  to  trace  the  tail  as  &r  as  30°  from  the 
nucleus,  but  beyond  10°  from  that  it  was  so  faint  that  it  would  have 
escaped  the  notice  of  any  one  not  accustomed  to  observations.   The 
last  time  he  saw  the  comet  was  on  the  night  of  the  1 7th  of  September 
(the  same  day  as  that  on  which  it  was  last  seen  at  Harvard  College) 
after  he  had  entered  the  U.S.  Federal  Army  and  had  gone  into 
camp.     It  was  then  situated  about  six  degrees  from  Antares  and 
just  visible  to  the  naked  eye. 

Unfortunately  there  was  at  first  much  confusion  in  numbering 
this  comet,  which  is  sometimes  called  in  the  Ast,  Nach,  '*  Comet  11. 
1862,"  whilst,  on  the  other  hand,  observations  of  the  comet  dis- 
covered by  Bruhns  on  Dec.  i  are  called  of  "  Comet  III.  1862,"  in 
-Aat»  Nach,  No.  1422  (vol.  Ix.  col.  86),  though  the  latter  is  really 
the  fourth  comet  of  that  year,  having  passed  perihelion  just  before 
the  end  of  it. 

The  period  of  the  third  comet  of  1862  (the  Perseid -meteor 
comet)  is  probably  about  125  years  in  length;  it  is  possible  that 
the  second  comet  of  1737  may  be  identicaJ  with  it,  but  the  orbit 
of  the  latter,  which  was  observed  during  only  ten  days  at  Pekin 
l)y  Pather  Ignatius  Kegler,  is  very  uncertain. 

Yours  faithfully, 

Blackheath,  1902,  July  3.  W.  T.  Ltnn. 

The  Red  Spot  Region  of  Jupiter, 

Gentlemen, — 

I  write  to  call  the  attention  of  Jovian  observers  to  a  very 
interesting  phenomenon  now  in  progress  in  the  Eed  Spot  region 
of  the  planet.  It  will  be  remembered  that  last  year  a  dark  spot 
appeared  at  the  south  edge  of  the  south  equatorial  belt  which 

*  Mt.  Naoh.  No.  1394,  vol.  lis.  ool.  29. 
t  Vol.  Ix.  col.  35. 
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ultimately  extended  across  the  south  tropical  zone  and  joined  the 
south  temperate  belt.  Several  transits  of  this  object  across  the 
central  meridian  were  secured,  and  a  discussion  of  these  by 
Mr.  W.  F.  Denning  (B.  A,  A.  Journal,  vol.  xii.  no.  3,  p.  122) 
showed  the  spot  to  be  moving  at  about  the  normal  rate  of  spots 
in  this  latitude.  Mr.  Denning  calculated  that  the  middle  of  the 
spot  would  be  in  longitude  45°  (System  II.)  on  July  17th  of  this 
year.  Since  its  first  appearance,  and  especially  since  the  close  of 
last  apparition,  the  spot  has  exhibited  a  remarkable  longitudinal 
extension  ;  and  observing  this  region  of  the  planet  on  the  morning 
of  June  19th,  I  found  an  enormous  area  of  dark  material  following 
the /**  shoulder"  of  the  Eed  Spot  hollow  for  more  than  35°. 
There  was  also  a  long  dark  streak  connected  with  the  above 
shading  on  the  south  temperate  belt  immediately  south  of  the  £>ed 
Spot.  Mr.  Denning  observed  the  same  appearances  on  the 
morning  of  June  21st.  Clouds  prevented  me  from  seeing  this 
part  again  until  the  early  morning  of  June  26th,  when  I  saw  close 
to  the  p  "  shoulder,"  or  west  of  the  Red  Spot  hollow,  a  very 
conspicuous  dark  spot,  extending  across  the  south  tropical  zone 
and  connected  with  the  south  temperate  belt.  This  was  also 
observed  on  the  central  meridian  by  Mr.  Denning  and  myself  on 
June  28th  at  3  a.m.  (X=i9°*9)  and  2.57  a.m.  (X=ei8°'i)  respec- 
tively. There  can  be  little  doubt  that  this  dark  spot  (invisible  in 
its  present  position  on  June  19th,  though  very  prominent  and 
obtrusive  on  June  26th)  is  the  advanced  portion  of  the  dark  mass 
above  referred  to  which  has  now  passed  the  Red  Spot  and  made  its 
appearance  west  of  that  object. 

The  interesting  question  is  : — How  did  it  arrive  at  its  present 
position  ?  Was  it  diverted  to  the  south  by  the  obstruction 
of  the  Eed  Spot,  and,  after  passing  along  the  south  temperate 
belt  and  causing  the  marked  intensification  of  the  belt  men- 
tioned above,  once  more  strike  across  the  south  tropical  xone 
to  regain  its  former  latitude,  or  did  it  pass  under  or  over  the  Red 
Spot  ?  The  latter  alternative  seems  highly  improbable,  as  there 
is  a  very  brilliant  area  immediately  p  the  Red  Spot  which 
appears  in  no  way  dimmed  by  the  passage  of  any  dark  material. 
There  is  still  a  very  large  dusky  area  east  of  the  /  '*  shoulder  "  of 
the  hollow,  and  it  is  desirable  that  its  behaviour  and  motion  should 
be  most  carefully  and  critically  watched.  Some  interesting 
problems  may  thereby  be  solved.  Cloudy  weather  has  prevented 
me  from  obtaining  satisfactory  observations  of  this  region  of  late, 
but  the  /  end  of  the  dusky  shading  appeared  to  be  in  mid-transit 
last  night  at  12**  17"^  (\=8i°*3),  so  that  it  is  now  about  21^ 
behind  the/  "  shoulder." 

Observers  will  remember  that  a  somewhat  similar  south  tropical 
spot  was  in  conjunction  with  the  Red  Spot  in  July  and  August, 
1890,  and  was  carefully  followed,  especially  by  Mr.  A.  S.  Williams. 
On  that  occasion  the  object  on  reaching  the  Red  Spot  was 
diverted  southwards,  extended  into  a  streak  on  the  south  tem- 
perate belt,  and  did  not  return  to  its  former  latitude. 
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May  I  also  call  the  attention  of  Jovian  observers  to  the  marked 
acceleration  of  late  in  the  velocity  of  the  Eed  Spot?  The 
longitude  of  the  hollow  is  now  distinctly  less  than  it  was  a  year 
ago,  so  that  its  motion  has  become  more  rapid  than  that  of  the 
zero  meridian  of  System  II.  (Mr.  Crommelin's  ephemeris).  I 
have  secured  the  following  transits  this  apparition :  — 

Transit  time.     \  (System  II.). 


1902. 

h 

m 

0 

March  25 

.       18 

3 

44*9 

April 

28 

.       16 

14 

45*9 

May 

27 

15 

II-5 

46*1 

June 

18 

.       13 

17 

44*3 

>i 

27 

15 

39 

43'4 

July 

2 

14 

45 

42-7 

5 

12 

H'5 

42-9 

7 

13 

53 

43*3 

9 

•      ^3 

30 

427  f . 
44'5 

'Estimated"  when 

14 

14 

40 

past 

mid-transit. 

22 

12 

14 

43'2 

» 

»i 

i!our8  faithfully, 

Oroydon, 

1902, 

July 

23. 

Thbodobb  E. 

R.  Phillips. 

OBSERVATORIES. 

Royal  Obsbevatobt,  Cape  of  Good  Hope. — Dr.  Q-ill  opens 
his  Report  for  1901  with  the  statement  that  the  object-glass  of  the 
telescope  presented  by  Mr.  McClean,  which  had  been  returned  to 
Sir  Howard  Qrubb  for  correction,  has  been  definitely  accepted, 
and  that  this  completion  of  Mr.  McClean's  munificent  gift  was 
marked  by  the  insertion  of  a  stone  in  the  north-west  front  of  the 
Observatory.  The  unveiling  of  this  stone  has  already  been  described 
in  these  pages.  The  instrument,  called  the  Victoria  Telescope, 
comprises  besides  the  24-inch  object-glass  an  18-inch  visual  tele- 
scope, which  has  been  used  by  Mr.  Innes  during  the  year  for  the 
measurement  of  double  stars,  and  with  it  he  has  made  342  complete 
sets  of  measures  on  224  different  pairs.  He  has  detected  13  pre- 
viously unrecorded  pairs,  of  which  8  are  of  less  than  i"  distance, 
and  it  is  specially  mentioned  that  a  Ceatauri  was  measured  as  a 
double  star  on  6  days  by  Q-LQ,  and  on  27  days  by  Innes.  This 
telescope  has  also  been  used  occasionally  for  the  observation  of 
the  fainter  minima  of  variable  stars,  of  occultations,  and  on  one 
night  of  the  comet. 

The  24-inch  object-glass  has  been  tested,  and  the  separation  of 
the  lenses  adjusted  to  correct  for  spherical  aberration  and  focus. 
The  wave-length  for  minimum  focus  remains  slightly  on  the  less 
refrangible  side  of  that  of  Hy.    The  spectroscope  was  sent  to 
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the  Cambridge  Instrument  Company  to  be  fitted  with  the  new 
prisms  which  Mr.  McCIean  is  providing,  unfortunately  just  before 
the  appearance  of  the  great  comet,  so  that  it  was  impossible  to 
observe  that  object  spectroscopically. 

Besides  the  Victoria  Telescope  there  is  another  instrument  of 
great  interest  at  the  Cape — ^the  new  Transit-Circle,  which  was  all 
received,  except  the  collimators,  in  April.  The  building  which 
contains  this  was  described  in  our  abstract  of  Sir  David  Q-ill's 
report  last  November.  In  the  present  report  Sir  David  gives 
in  some  detail  the  method  he  proposes  to  employ  to  obtain 
perfectly  stable  marks  to  be  used  as  a  control  on  the  azimuth  of 
the  instrument  from  hour  to  hour,  and  perhaps  for  very  much 
longer  periods.  In  addition  to  the  ordinary  collimators,  on  the 
collimator  piers  there  are  to  be  mounted  lenses  of  about  300  feet 
focal  length,  and  in  the  principal  focus  of  these  there  will  be  marks 
attached  to  well-founded  piers  north  and  south  of  the  instrument. 
Difficulty  has  been  experienced  in  finding  a  suitable  foundation  at 
a  short  distance  below  the  surface,  and  if  the  piers  were  founded 
at  depths  of  about  30  feet  there  would  be  risk  of  changes  in  the 
piers  themselves,  and  a  small  angular  tilt  of  the  foundation  would 
also  cause  a  large  displacement  of  the  lens  or  mark.  Accordingly 
H.M.  Astronomer  devised  a  plan  by  which  the  positions  of  marks 
attached  to  the  solid  rock  could  be  transferred  vertically  above  the 
ground-level : — 

For  this  purpose  object-glasses  of  the  requisite  fooal  length  are  to  be  attached 
to  mountings  fixed  to  the  base-rock  itself.  The  lines  joining  the  optical  centres 
of  these  object-glasses  define  the  lines  of  Azimuth  reference.  Means  are  pro- 
vided for  placing  the  optical  centres  of  the  long-focal  lenses  and  the  meridian 
marks  vertically  over  the  optical  centres  of  the  four  object-glasses  which  are 
attached  to  the  bed  rock  below.  The  plan  employed  for  this  purpose  depends 
on  the  well-known  Bohnenberger  method  of  determining  level  and  nadir. 
Imagine  a  pair  of  intersecting  spider-webs  fixed  to  a  frame  that  carries  one  of 
the  meridian  marks  (the  plane  of  the  wires  being  horizontal  and  their  inter- 
section vertically  under  the  mark  it«elf).  Suppose,  further,  that  these  webe 
are  in  the  principal  focus  of  an  object-glass  fixed  on  a  suitable  stand  at  the 
bottom  of  a  shaix  which  is  sunk  down  to  the  solid  bed  rock,  and  that  under 
this  object-glass  is  a  pool  of  mercury.  Then  an  observer  from  aboTC-ground 
would,  with  a  suitable  eyepiece  and  after  proper  adjustment,  be  able  to  see  the 
intersecting  spider-webs  both  directly  and  by  reflection  ;  and,  if  the  mounting 
of  the  above-ground  mark  was  provided  with  suitable  adjustments,  he  would 
be  able  to  make  the  reflex  and  direct  images  of  the  intersecting  webs  to  coincide. 
If,  therefore,  the  intersecting  spider-webs  are  vertically  under  the  mark,  the 
mark  may  thus  be  adjusted  vertically  over  the  optical  centre  of  the  object-glass 
at  the  bottom  of  the  shaft.  But  for  practical  purposes  it  is  not  necessary  that 
the  intersecting  spider-webs  shoidd  be  vertically  under  the  meridian  mark,  it  is 
only  necessary  that  the  relative  positions  of  the  meridian  mark  and  the  cross 
wires  should  be  constant,  and  this  condition  is  easily  secured  by  attaching  both 
the  webs  and  the  mark  to  the  same  piece  of  metal :  in  that  case,  when  the 
direct  and  reflex  images  of  the  webs  are  in  coincidence,  the  mark  will  occupy  a 
constant  azimuth  east  and  west  of  the  optical  centre  of  the  referring  lens  at  the 
bottom  of  the  shaft.  Similar  remarks  of  course  apply  to  the  long-focus  Azimuth 
lenses. 

A  contract  has  been  entered  into  for  carrying  this  intp  effect. 
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With  the  old  Transit-Circle  about  six  or  seven  thousand  obser- 
vations in  each  element  have  been  made  during  the  year.  The 
Heliometer  has  undergone  cleaning  and  repair,  and  in  consequence 
not  so  many  observations  have  been  made  with  it  as  usual.  The 
7 -inch  Equatorial  has  been  used  for  the  revision  of  the  Cape 
Photographic  Durchmusterung,  £ind  the  other  equatorials  for  the 
observation  of  occultations  of  stars  by  the  Moon,  97  separate 
phenomena  of  which  were  observed  during  the  year. 

The  Astrographic  Catalogue  work  is  proceeding.  159  plates, 
containing  100,203  stars,  have  been  measured  during  the  year  in 
both  co-ordinates  in  each  of  two  reversed  positions  of  the  plate. 
The  total  number  of  plates  measured  is  now  397,  with  an  average 
of  555  stars  per  plate. 

The  Eeport  gives  an  account  in  some  detail  of  the  progress  of 
the  work  on  the  Geodetic  Survey  of  South  Africa.  The  arc  of 
meridian  has  now  been  carried  to  the  Zambesi.  The  operations  of 
the  Anglo-Q-ermau  Boundary  Survey  in  South-west  Africa  are  in 
steady  progress. 


Cambbidsb  Uniteksitt. — The  latest  Eeport  of  the  Observa- 
tory Syndicate  treats  of  the  work  done  from  1901  May  25  to 
1902  May  24.  With  the  meridian  circle  3315  observations  were 
made  during  the  period  on  79  clear  nights,  and  21  which  were  only 
partially  so.  The  reduction  of  these  observations,  which  were 
chiefly  of  the  zodiacal  stars  from  Sir  David  Gill's  catalogue,  is 
well  advanced,  and  as  it  appears  that  only  two  persons  are 
engaged  on  the  meridian  work,  the  record  speaks  well  for  their 
energy. 

The  principal  work  of  the  Sheepshanks  Photographic  Equa- 
torial is  to  be  the  making  of  observations  for  stellar  parallax,  and 
a  beginning  has  been  made  although  the  weather  during  the  year 
has  been  particularly  unfavourable.  Twenty- four  exposures  only 
have  been  obtained  which  satisfy  the  conditions  that  photographs 
at  opposite  epochs  of  the  parallactic  displacement  six  months  apart 
should  be  taken  at  the  same  hour-angles.  It  is  found  necessary  to 
impose  this  condition  on  account  of  atmospheric  dispersion, 
although  it  limits  the  hours  of  observation  in  most  cases  to  the 
hours  immediately  following  sunset  and  preceding  sunrise,  which 
will  greatly  diminish  the  number  of  photographs  obtained. 

Two  defects  have  been  found  and  remedied  in  the  instrument : 
first,  the  triple  photo-visual  objective  was  very  sensitive  to  changes 
of  temperature,  and  it  is  necessary  in  consequence  to  find  the 
focal  setting  for  each  plate  by  visual  observation.  Secondly,  the 
electric  control  of  the  driving-clock  was  found  to  be  not  very 
perfect  owing  to  the  uncertain  action  of  the  relay.  A  new  form 
of  relay  presented  to  the  Observatory  by  Capt.  E.  T.  Dixon, 
It.H.A.,  has  set  this  right. 

Eeference  is  made  in  the  report  to  the  work  of  Mr.  Hinks  on 
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the  determination  of  the  solar  parallax  from  observations  of  Eros,  I  ^^ 
which  has  already  been  described  in  our  reports  of  theE.A.S.  I  ^^^ 
Meeting.  I   j< . 

The  two-prism  spectroscope  was  used  on  the  Newall  telescope  I  " 
until  December  to  obtain  spectra  of  nebulsB  and  faint  stars  and  for  ^  ^^ 
observation  of  Nova  Persei.  After  that  date  it  was  dismounted  to 
make  room  for  the  four-prism  spectroscope  returned  from  Sumatra, 
which  has  since  been  used  for  the  study  of  the  spectra  of  certain  M  ^^ 
bright  stars.  Mr.  Newall  has  spent  considerable  time  in  studying 
the  material  obtained  in  Sumatra  at  the  Total  Eclipse  of  1901 9 
May  18. 

The  north  annex  referred  to  in  last  year's  report  has  beet»- 
complet«d  and  a  gas-engine  and  dynamo  installed. 


Pbeth,  West  Australia. — It  is  some  time  since  mention 
made  in  this  magazine  of  this  colonial  observatory,  but  the  annoiu 
publications  which  Mr.  Cooke  has  sent  us  and  we  have  failed  tcm^ 
notice,  have  been  mainly  meteorological.     His  volume  of  meteoro- — "^ 
logical  observations  for  1900,  which  evidently  involve  a  grea^^* 
deal  of  work,  not  only  due  to  the  observations  at  Perth,  but  als^^^ 
in  collecting  those  from  outlying  stations,  is  recently  to  hand,  anc::^^ 
contains  a  paragraph  summarizing  the  astronomical  position,  whictr^^ 
is  reproduced  below  in  full.     We  happen  to  know  that  Mr.  Cooke*^^  * 
lack  of  assistants  has  been  partially  met,  and  that  Mr.  G^.  F.  Johns-^^^' 
formerly  of  Q-reenwich  and  of  fche  Cape,  is  now  attached  to  thi^^  -^ 
observatory. 

The  Astronomical  buildings  are  now  finished  and  the  instruments  in  adjusts— ^  ^' 
ment ;  but,  owing  to  the  want  of  assistants,  I  have  been  compelled  to  devote  mos'  ^""^^ 
of  my  time  to  meteorological  work.  I  am  pleased  to  say  that  I  have  at  las' 
brought  all  the  arrears  of  back  work  up  to  date.  The  meteorological  obser- 
vations for  various  localities  throughout  the  State  which  have  been  acoumulatin^t^^^ 
since  1875  have  now  been  examined,  tabulated,  and  discussed,  and  the  result^fi-^— ■"* 
will  shortly  be  available  in  a  volume  entitled  *  The  Climate  of  Western  Australia^.  — ^» 
to  be  issued  almost  immediately.  With  respect  to  Astronomy,  the  Observator]^^^^ 
is  now  pledged  to  take  a  share  in  the  great  International  Photoffraphic  Durchj^^^ 
musterung,  for  which  our  geographical  position,  climate,  and  mstruments  ar— ^^"^ 
eminently  suitable.  At  present  the  transit-circle  is  used  for  the  determinatioi^''^^ 
of  time  ;  and  a  clock,  surmounting  a  Stevenson  Screen  containing  thermometeife-^  ^' 
has  been  erected  for  the  benefit  of  the  public  at  the  principal  entrance.  Thi^ — ^ 
is  properly  regulated  and  guaranteed  to  keep  the  standard  time  of  the  State  (0^  *' 
that  of  the  120th  meridian).  The  clocks  at  the  principal  telegraph  operatia--^^5^ 
room  and  railway  station  in  Perth  are  also  regulated  by  an  hourly  electr" 
current  transmitted  automatically  by  the  Standard  Clock  at  the  Observatory. 


NOTES. 

Comet  Notes. — Mr.  Heber  D.  Curtis  has  computed  the  defiui- 
tive  orbit  of  Comet  1898  I.,  and  publishes  his  researches  in  No.  J 
of  the  Astron.  Abhandlungen  (supplements  of  the  AsU  Nach.), 
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The  comet  was  discovered  by  Mr.  Perrine  at  the  Lick  Observatory 
1898  March  19.  He  has  also  the  credit  of  following  it  longer 
than  any  other  observer,  his  last  observation  being  made  on  Nov. 
15,  while  no  other  observer  followed  it  beyond  July  18. 

The  comet  was  of  the  6th  magnitude  when  discovered  and  of 
magnitude  16*7  when  last  seen.     Its  light  at  different  times  was 

found  to  vary  as  -^—^,  instead  of  the  usual  expression  -5—5.    When 

r'A  r'^A* 

brightest  it  had  a  well-marked  stellar  nucleus,  round  coma,  and 

short  fan-shaped  tail,  which  did  not  point  exactly  away  from  the 

Sun.     Traces  of  a  nucleus  were  seen  even  when  the  comet  was  of 

the  1 6th  mag. 

Altogether  666  observations  are  available,  made  at  34  observa- 
tories. The  probable  error  of  an  observation  at  each  observatory 
is  computed  and  weights  assigned  accordingly.  In  a  few  cases 
systematic  corrections  have  been  applied  to  the  observations  at 
certain  observatories. 

All  available  catalogues  have  been  consulted  for  improving  the 
places  of  the  comparison  stars.  Proper  motions  have  been  applied 
wherever  there  is  sufficient  material  for  their  determination.  The 
Astr.  G-esell.  Catalogues  are  taken  as  the  standard  system. 

Planetary  perturbations  have  been  computed  and  applied.  The 
greatest  is  5"  in  K.A.,  o"*5  in  Dec. 

The  orbit  proves  to  be  an  ellipse  of  comparatively  short  period. 
The  author  proposes  to  examine  in  a  future  paper  the  original  orbit 
before  the  comet  entered  the  planetary  system. 

T 1898  March  17-1308  G.M.T. 

01 47°  19'  12" 

S      262    26   19    J.  1898*0 

*    72    31   47 

log  5'     0-039511 

e   0-980385 

Period ....       417  years 

Photographic  search  has  been  made  at  Heidelberg  for  Comet 
1895  IT.  Swift,  but  without  success.  A.  C.  D.  C. 


Minor  Planet  Notes. — The  following  planets  have  been  dis- 
covered on  plates  taken  at  Heidelberg  by  Prof.  Wolf  and  his 
assistants  : — 


JA 1902  May    7 

JB „     May    7 

JD „     May  1 1 

JE „     June   3 

JF       1899  June    9 


JG 1902  June  26 

JJ „     June  26 

„     July     6 


JK.. 


(prob.  Kilia). 


JF  is  a  triumph  for  the  stereocomparator,  having  been  dis- 
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covered  with  its  aid  (after  previously  being  overlooked)  by  Dr.  C. 
Pulfrieh. 

A  planet  named  JH  proved  to  be  identical  with  JB. 

Planet  475,  discovered  last  year  at  Arequipa  by  Stewart,  has  been 
named  Occlo  (a  queen  of  the  Incas  fabled  to  have  been  a  daughter 
of  the  Sun).  This  planet,  whose  orbit  is  more  eccentric  than  any 
other,  will  be  in  N.  Dec.  46°  next  January  and  will  probably  be 
observed  again  then.  A.  C.  D.  C. 

Obituahy. — Hbrve  Faye.  The  doyen  of  astronomers  of  Prance, 
and  almost  of  the  world,  has  passed  away  in  the  person  of 
M.  Faye,  who  died  early  in  July,  aged  88. 

Herve  Faye  was  born  on  18 14,  October  3,  and  in  the  year  1836 
began  his  astronomical  career,  when  he  was  admitted  as  a  pupil  at 
the  Paris  Observatory,  under  Arago.  Seven  years  later  he  was 
advanced  to  the  position  of  astronomer,  and  in  the  same  year, 
1843,  he  was  brought  prominently  before  the  world  by  his  discovery 
of  the  comet  which  bears  his  name,  and  which,  moving  in  an  elliptic 
orbit  with  a  period  of  about  7  J  years,  has  been  observed  at  every 
subsequent  return.  As  a  practical  astronomer  he  showed  his 
genius  by  suggesting  improvements  in  instrumental  methods.  He 
proposed  the  zenithal  collimator  which  was  adopted  at  the  Paris 
Observatory,  and  he  was  one  of  the  first  to  suggest  the  application 
of  photography  and  electricity  to  astronomy.  A  photographic 
transit-instrument  was  one  of  his  idead. 

M.  Faye's  fame,  however,  will  rest  rather  on  his  work  as  a 
writer  and  teacher  of  astronomy  than  on  that  just  mentioned. 
He  was  elected  a  Member  of  the  Academy  in  1847,  and  devoted 
himself  to  physical  problems,  such  as  the  cause  of  the  shape  of 
comets,  meteors,  the  problems  of  the  solar  spots,  between  which 
and  the  movement  of  our  terrestrial  atmosphere  he  drew  ingenious 
analogies.  His  work  '  Sur  TOrigine  du  Monde '  reached  a  third 
edition. 

He  occupied  a  Chair  as  Professor  at  the  Polytechnic  School 
between  1852  and  1855,  and  again  from  1873  to  1893,  when  he 
delivered  a  course  of  lectures  on  Astronomy  and  Geodesy,  which 
have  been  published.  He  was  a  Member  of  the  Bureau  des  Longi- 
tudes since  1862,  and  at  one  time  filled  the  office  of  Minister  of 
Instruction  in  the  Cabinet.  He  was  elected  an  Associate  of  the 
Eoyal  Astronomical  Society  in  1848,  and  has  been  similarly 
honoured  by  societies  in  many  other  countries  of  the  world. 

Brilliant  SuNaBTS. — Judging  from  the  precedent  of  the  year 
1883,  when  the  Krakatoa  eruption  was  followed  by  some  magnifi- 
cent coloured  skies  at  sunset,  many  persons  have  been  looking 
for  similar  phenomena  after  the  recent  volcanic  explosions  in  the 
West  Indies.     A  correspondent  writing  to  Nature  from  Madeira, 
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under  date  June  1 2  stated  that  on  several  evenings  previously, 
espeeii^ly  on  June  6  and  10,  a  beautiful  pink  haze  was  seen  in  the 
west  immediately  after  sunset.  Mr.  J.  E.  Clark,  writing  from 
Croydon  on  June  30,  gives  details  of  the  glow  as  seen  by  him  at 
that  plaee  on  June  24  and  from  Street  in  Somerset  on  other  even- 
ings about  that  date.  He  compares  these  appearances  with  the 
5I0W8  of  1883,  and  thinks  that  those  of  the  present  year  are  not 
Qearly  equal  to  the  earlier  ones  in  brilliancy.  Other  peculiar  sun- 
set phenomena  not  quite  of  the  same  kind  are  reported  as  having 
been  seen  about  the  same  dates  as  above.  The  following  note 
Eippeared  in  Nature  of  July  3  : — 

Dr.  C.  B.  Flowright,  of  King's  Lynn,  and  some  friends  with  him,  observed 
after  sunset  a  number  of  rose-red  beams  of  light  radiating  upward  in  the 
western  sky,  with  the  sun  as  the  centre.  These  beams  were  not  of  long  duration, 
and  changed  in  position  and  brilliancy  in  the  course  of  a  few  minutes.  Some- 
times they  extended  30°  or  40°  upwards  towards  the  zenith.  On  Wednesday, 
June  25,  the  beams  were  brightest  about  9  10  p.m.  On  Friday,  27th,  the 
phenomenon  lasted  from  about  8.50  to  9.10  p.m.  After  the  beams  died  away, 
the  upper  part  of  the  western  sky  was  tinged  by  a  delicate  pink  haze.  Mr.  A.  B. 
Jenkin  sends  a  similar  account  of  the  beams  as  seen  by  him  at  Trewirgie,  Bed- 
ruth,  on  June  27,  at  8.45  p.m.  He  noticed  at  first  •'  a  pink  glow  low  down  in 
the  south-east,  exactly  opposite  the  sun  ;  this  soon  sent  out  streamers.  Mean- 
while, a  pink  patch  of  considerable  extent  had  appeared  about  midway  between 
the  horizon  and  the  zenith  in  the  north-west  aboye  the  sun,  and  this  also 
quickly  resolved  itself  into  rays  converging  towards  the  sun  corresponding  to 
uioee  in  the  east,  so  that  at  one  time  they  could  almost  be  traced  right  through 
the  zenith,  and  one  of  the  rays  lowf  r  down  to  the  north  could  be  plainly  seen 
right  across  from  west  to  east.  As  the  western  glow  increased  so  the  eastern 
diminished,  until  at  9  p.m.  there  was  nothing  to  be  seen  in  the  east,  but  in  the 
west  the  rays  were  most  striking.  Appearing  to  rise  out  of  a  clear  belt  of 
lemon-yellow  colour  along  the  horizon,  they  extended  high  up  into  the  sky. 
As  the  sun  got  further  north  below  the  horizon  the  rays  rotated  on  their  axis 
(the  sun)  in  the  opposite  direction.  They  could  be  distinctly  seen  up  to  9.20 
P.M.,  when  they  had  almost  sunk  into  the  belt  on  the  horizon,  which  by  this 
time  was  of  a  similar  pink  colour." 

The  Berlin  correspondent  of  ^e  Standard  stated  on  July  7  that 
for  some  time  past,  hoth  at  sunrise  and  towards  dusk,  there  had 
been  visible  in  that  city  a  remarkable  glow  of  colour  on  the  horizon, 
the  sky  exhibiting  an  appearance  of  unusual  beauty.  M.  Porel,  a 
well-known  observer  of  certain  natural  phenomena  on  the  Lake  of 
G-eneva,  describes  in  the  Journal  Suisse  of  July  10  some  brilliant 
sky  effects  observed  by  him  at  Morges  on  July  5  directly  after 
sunset : — 

A  brilliant  disc  of  light  of  a  whitish -yellow  colour  appeared  30°  above  the 
sunset  point  a  quarter  of  an  hour  after  the  sun  had  set,  and  lasted  for  a  quarter 
of  an  hour.  Ten  minutes  later,  a  purple  circle,  sixty  degrees  in  diameter, 
appeared  and  sunk  lower  and  lower  as  the  sun  increased  in  distance  below  the 
horizon.  While  this  circle  was  visible  the  sky  was  brightened  by  an  after- 
glow. The  red  sunset  effects  observed  at  Jamaica  on  May  25,  Madeira  on  June 
10,  and  Bombay  about  June  25,  had  not  been  seen  at  Morges  on  July  8  * . 


*  Nature,  July  17. 
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An  apparent  Motion  of  the  Uniyebse. — It  has  been  already 
remarked  that  the  astronomy  of  the  future  will  deal  with  the 
geometry  of  the  Universe  rather  than  with  the  geometry  of  the 
individual  solar  or  planetary  systems.  Sir  David  Gill  makes  a 
startling  contribution  to  this  line  of  research  {AsU  Nach,  3800), 
based  on  such  comparatively  humble  data  as  is  furnished  by  a 
comparison  of  star-catalogues.  In  the  course  of  the  work  of 
preparation  of  the  Cape  Catalogue  for  1900  now  in  hand,  it  was 
necessary  to  compare  the  Bight  Ascensions  witb  those  of  earlier 
catalogues,  and  certain  anomalous  differences  were  found,  which 
by  dividing  the  stars  into  groups  of  E.A.,  and  subdividing  these 
groups  into  smaller  groups  of  different  magnitudes,  were  fonnd 
to  depend  somehow  on  the  magnitude  of  the  stars :  e.  g.,  taking 
the  differences  of  Br.  A.  between  Taylor's  Madras  Catalogue  recently 
reduced  by  Dr.  Downing  and  the  Cape  1900  Catalogue,  the  results 
are  for 

Stars  of  Mag.  4*0   Cape  1900— Madras  =  —  o"*o52 

»       5*8   „  „       =-o-i88 

»       7*4 „  „       =-0-315 

Now,  says  the  author,  these  differences  cannot  be  accounted  for 
by  a  "  magnitude  "  personal  equation  whose  size  is  of  the  order 
of  any  yet  determined-     The  motion  of  the  solar  system  through 
space  does,  of  course,  produce  parallactic  motions  in  tbe  nearer 
(i,  e.  brighter)  stars  relative  to  the  fainter  ones,  but  this  effect 
disappears  in  the  mean,  and  therefore  should  not  affect  the  figures 
now  under  discussion  ;  therefore  we  are  drawn  to  the  conclusion 
that  the  brighter  stars  rotate  with  respect  to  the  feinter  stars  as 
a  whole  about  some   centre,  unless   Newcomb's  proper  motions 
and  precessions  with  which  the  reductions  were  made  are  not  to 
be  trusted,  and  even  this  latter  hypothesis  would  not  account  for 
all  the  facts  observed. 


Double  Stabs. — Herr  Bruno  Peter,  from  measures  made  with 
the  six-inch  Bepsold  heliometer  at  the  Leipzig  Observatory, 
deduces  a  parallax  for  (t  Draconis  of  -ho'''i75-|-o'''oio. 

The  Astronomische  Nachrichten,  No.  3798-99,  contains  some 
double-star  measures  made  at  Hong  Kong  by  Dr.  Doberck  in 
1 90 1. 

Tlie  AstronomicalJournal,  No.  522,  contains  measures  of  70  pairs, 
mostly  Struve  stars,  made  by  E.  A.  Boeger  with  the  12 -inch  equa- 
torial of  the  Washington  Observatory. 

Napoleon's  Comets. — ^The  following  paragraph  is  from  the 
Globe  of  July  1 2  : — "  It  was  a  tirm  legend  among  the  worshippers  of 
Napoleon  I.  that  a  comet  was  visible  on  the  day  of  his  birth  in 
Corsica,  and  another  on  the  day  of  his  death  in  St.  Helena. 
Needless  to  add,  deep  symbolic  significance  was  attached  to  these 
appearances.     Baron  Larrey,  a  descendant  of  the  great  Napoleonic 
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Army  Surgeon,  recently  wrote  two  letters  to  Paye,  the  astronomer, 
with  the  result  that  half  the  legend  was  destroyed.  From  these 
letters,  which  are  published  by  the  Temps,  the  natal  star  part  of 
the  legend  is  a  pure  myth,  since,  although  there  was  a  great  comet 
in  1769,  it  was  not  visible  to  the  naked  eye  on  August  15,  1769. 
Even  the  death  star,  or  comet  story,  is  not  more  than  half  true, 
since  the  comet  could  then  only  be  seen  with  a  glass.  Like  the 
genius  with  which  it  has  been  associated,  the  comet  was  then  fast 
receding  from  the  Earth.  Alas  for  legends  when  scientists  get 
bold  of  them  ! " 


Casbiki'b  Division  ik  Saturn's  Eings. — It  will  be  remembered 
that  Mr.  C.  T.  Whitmell  computed  that  on  July  17  Saturn  would 
be  in  such  a  position  with  respect  to  the  Earth  that,  from 
some  places,  it  would  be  possible  to  see  the  ball  of  the  planet 
through  Cassini's  division  *.  This  prediction  has  been  verified, 
for  Mr.  Townshend,  President  of  the  Leeds  Astronomical  Society, 
states  that  on  July  15  he  saw  the  division  as  usual,  that  is 
throughout  the  ring  and  crossing  the  ball,  but  that  on  July  17  the 
part  of  the  division  across  the  ball  was  invisible.  Mr.  Whitmell 
himself  too,  on  the  17th,  with  a  9-inch  refractor  saw  the  division 
in  the  ansae  of  the  ring,  but  it  was  not  distinguishable  from  the 
ring  itself  on  the  portion  which  crossed  the  globe. 


The  Ben  Nevis  Obsbevatobibs. — The  meteorological  obser- 
vatories on  the  summit  of  Ben  Nevis  and  at  Fort  William  are  to 
be  closed  at  the  beginning  of  next  October,  owing  to  lack  of  funds. 
Since  their  establishment  in  1883  these  institutions  have  been 
supported  mainly  by  subscriptions  from  the  public,  but  supple- 
mented by  a  comparatively  small  sum  received  from  the  Meteoro- 
logical Council,  which  is  the  only  aid  they  receive  from  the  State. 
In  1898,  when  the  subscriptions  fell  off,  Mr.  J.  M.  Bernard  came 
forward  and  generously  provided  the  money  necessary  to  keep  the 
observatories  going  a  little  longer,  but  now  the  Meteorological 
Council  refuse  to  continue  their  grant  so  that  ttie  work  on  Ben 
Nevis  must  necessarily  cease. 


In  the  notice  of  M.  Faye  on  another  page  it  is  stated  that  he 
was  almost  the  senior  astronomer  of  the  world.  Dr.  Galle,  of 
Potsdam,  and  Otto  Struve,  now  of  Baden,  who  were  elected  Asso- 
ciates of  the  E.  A.  S.  on  the  same  day  as  Faye,  are  both  alive. 
The  former  was  90  years  old  on  June  1 2  last. 


The  following  is  the  text  of  the  speech  delivered  by  Prof.  Love 
at  Oxford  in  presenting  the  Astronomer  Eoyal  for  the  Degree  of 
Doctor  in  Science  on  June  24 : — 

Inter  mathematicoB,  qui  Oantabrigias  quattuor  et  triginta  abhinc  annos  gra- 

*    Observatory^  June,  p.  242. 
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duati  sunt,  clarum  era!  nomen  Willelmi  Heurici  Mahonej  Christie,  nunc  inter 
omnes  omnium  geutium  astronomos  clarissimum.  Astronomorum  profecto  ille 
annus  magno  prOTentu  floruit  cum  in  eodem  Tripode  Georgii  Darwin  nomein 
contineatur.  Ambo  hi  viri  CoUegii  Sanctse  Trinitatis  socii  creati  sunt,  sed  in 
astrorum  scientia  alter  alteram  insistebat  viam.  Ille  solia  stellarumque  soli 
parientium  ultimam  vetustatem  investigabnt :  hicnoster  se  negotio  utiliori  dedil 
ut  solis  stellarum  siderumque  omnium  et  locos  qui  nunc  sunt  et  motus  accura- 
tissime  notaret.  In  hoc  opere  tantara  peritiam  adeptus  est  ut  iam  viginti 
abhinc  annos  et  Astronomus  Regius  et  Societatis  B^alis  Sodalis  orearetur. 
Hoc  gubemante  fere  omnia  in  Obserratorio  Regio  maximo  vel  novata  vel  in 
melius  mutata :  neque  enim  id  solum  curavit  ut  noyis  instrumentis  cederent 
Vetera,  sed  ut  eadem  pauUo  immutata  idouea  fierent  ad  sidera  obsenranda  obser- 
yationesque  ita  factas  memories  tradendas  quemadmodum  iubent  astronomi 
recentiores.  Ita  vir  peritissimus  et  rem  felicissime  navavit  et  serario  publico 
pepercit.  Summa  eius  in  rem  publicam  merita  agnoyit  Begina  nostra  Victoria 
quae  eum  titulo  Oomitis  de  Balneo  omavit :  insigni  honore  prosecutse  sunt 
Academise  Farisensis  Petropolitana  aliaeque  complures  qusB  eum  inter  extemos 
litterarum  oommercio  sibi  adiunctos  receperunt.  Huius  nomine  inter  Doctores 
nostros  inscripto  monstrabit  profecto  Academia  nostra  se  memorem  eS86 
quantum  et  doctrin^e  et  hominum  utilitatibus  AstronomisB  Scientia  profuerit. 

Wb  regret  that  a  note  was  published  on  page  244  of  our  June 
number  which  was  not  in  accordance  with  facts.  Dr.  Doberck  is 
not  resigning  the  Directorship  of  the  Hong  Kong  Observatory,  but 
he  wrote  to  us  that  he"  was  going  on  half  pay  on  medical  certificate," 
which  we  interpreted  as  the  note  states.  But  Dr.  Doberck  is 
merely  at  home  in  Copenhagen  on  sick-leave  and  is  still  the 
Director  of  the  Colonial  Observatory,  where  he  will  return  when 
restored  to  his  usual  robust  health.  Whilst  in. Europe  he  will 
continue  his  double-star  measures  with  larger  instruments  than 
are  at  his  disposal  in  Hong  Kong.  For  the  present,  Mr.  F.  G. 
Figg  has  been  gazetted  as  Acting-Director  of  the  Hong  Kong 
Observatory. 


From  an  Oxford  Note-Book. 

Sir  Datld  Gill  has  made  a  startling  suggestion  (in  AsU  Nach, 
3800)  to  the  effect  that  "  the  brighter  fixed  stars  are  apparently 
rotating  as  a  whole  with  respect  to  fainter  stars  as  a  whole." 
Cast  in  this  form  the  suggestion  is  probably  quite  new,  though 
now  that  it  is  made  we  can  look  back  and  see  how  the  possibility 
was  contained  essentially  in  previous  notions.  The  idea  that  the 
sidereal  system  is  rotating  in  some  way  about  some  aids  is  by  no 
means  new ;  and  if  the  rotation  is  not  like  that  of  a  solid  body  (in 
which  case  all  stars  would  have  the  same  angular  velocity),  but 
like  that  of  a  whirlpool,  the  nearer  stars  would  rotate  at  a  different 
pace  from  those  more  remote.  If  the  brighter  stars  are  nearer  us 
we  arrive  then  at  Sir  David  Gill's  idea,  though  there  is  some 
reason  to  lay  stress  on  that  "  if."  But  nevertheless  the  suggestion, 
put  into  a  concrete  form  with  the  evidence  of  figures  to  back  it 
up,  is  so  new  as  to  be  startling,  and  we  must  set  to  work  in  the 
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most  serious  manner  to  verify  the  preliminary  results  given  in  the 
paper  above  cited. 


The  particular  evidence  submitted  by  Sir  David  Gill  is  not,  it 
must  be  confessed,  very  complete  or  convincing.  It  depends  on 
differences  of  R.A.  of  three  Catalogues,  viz.  (A)  Taylor*8  Madras 
Catalogue,  as  revised  by  Downing,  Epoch  1835  5  ^.nd  the  CJape 
Catalogues  for  i88o'o  and  1900*0  (B  and  C  say);  and  the 
differences  submitted  are  the  combined  effects  of  "magnitude 
equation  "  (the  curious  variation  in  personal  equation  vdth  a  star's 
brightness)  and  of  the  possible  phenomenon  suggested  by  Sir 
David  Q-ill.  We  have,  in  fact,  to  show  clearly  that  the  differences 
are  not  due  to  "  magnitude  equation  "  before  we  can  ascribe  them 
to  the  actual  rotation  of  the  stars.  Now  take  first  the  case  of  the 
Catalogues  B  and  C.  Sir  David  Gill  writes : — "  These  results 
would  imply  that  the  magnitude-correction  for  an  8bh-magnitude 
star  as  compared  with  a  4th-magnitude  star  is  —o"*  11,  whereas 
w^e  know  with  certainty  that  for  the  1880  Catalogue  it  does  not 
exceed  half  that  amount."  Do  we  know  this  with  certainty? 
Seasons  have  been  given  (see  Mon,  Not.  Ir.  p.  11)  for  believing 
that  the  magnitude-equation  at  the  Cape  is  under-estimated, 
though  it  may  be  rightly  urged  that  these  reasons  themselves 
require  modification  in  the  light  of  this  new  suggestion.  (This 
point  would  take  too  long  to  consider  here.)  But,  again,  were 
any  measures  of  magnitude-equation  made  so  early  as  1880  by  any' 
method  ?  I  fancy  such  investigations  began  much  later,  and  it  is 
difficult  therefore  to  be  "  certain  "  about  such  a  small  quantity. 

Taking  next  the  comparison  o{  A  and  C,  '^  the  question  at  once 
arises  whether  the  true  magnitude-coi^l'ections  to  Taylor's  Catalogue 
are,  as  would  be  implied  by  the  above  results, 

Mag 4-0  5-8  7-4 

Correction    ....     o"*ooo         —  o*'i36  — o*-263 

These  result  s  are  certainly  very  striking.  The  difference  between 
4*o  and  5*8  especially  cannot  be  due  to  magnitude-equation,  as 
Auwers  has  shown ;  and  the  only  weakness  in  the  evidence  is  the 
small  number  of  stars  (21)  on  which  the  first  number  depends. 
The  second  pair  are  not  so  strong,  for  Auwers's  investigation  stops 
at  magnitude  6*0,  and  there  would  be  nothing  unprecedented  in  a 
decided  magnitude-equation  commencing  just  at  this  point. 

An  independent  consideration  of  the  evidence  given  by  Sir 
David  Gill,  in  which  he  deduces  P.M.s  from  A  and  C,  and  applies 
them  to  compare  B  and  C,  is  open  to  the  objection  that  any  errors 
in  A  are  divided  by  nearly  3  in  the  results. 


Thb  remarks  in  the  foregoing  paragraph  are  not  offered  as  a 
serious  criticism  of  the  paper,  for  which  I  have  had  neither  time 
nor  material ;  but  as  an  indication  of  the  points  on  which  more 
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information  would  be  welcome  when  such  important  interests  are 
at  fitake ;  and,  it  may  perhaps  be  added,  an  indication  that  the' 
paper  has  been  read  with  due  attention.  Having  so  read  it,  and 
pondered  on  the  reading,  I  may  perhaps  venture  to  repeat  the 
opinion  already  expressed — that  the  evidence  offered  is  at  any  rate 
such  that  we  cannot  afford  to  rest  until  this  matter  is  thoroughly 
sifted.  Fortunately  photographic  measures  give  us  a  perfectly 
simple  and  easy  way  or  settling  it.  The  comparison  of  plates  taken 
at  epochs  sufficiently  distant  gives  the  answer  directly ;  and  those 
who  have  measured  plates  taken  lo  years  ago  could  probably,  by 
repeating  the  same  plates  now  and  comparing  the  new  with  the 
old,  get  valuable  information  at  once.  In  his  Seport  for  1901, 
Sir  Lavid  G-ill  mentions  the  desirability,  for  other  reasons,  of 
measuring  the  plates  taken  in  the  years  1892-96  as  well  as  those 
taken  recently.  He  has  now  an  additional  reason  of  great  weight 
for  so  doing. 

Bt-thb-btb,  in  the  Eeport  just  quoted  there  is  a  little  slip  which 
will  no  doubt  interest  Captain  Noble,  F.E.A.S.,  who  has  always 
protested  vehemently  against  the  use  of  the  sam.e  symbol  for  inches 
as  for  seconds  of  arc.  A  good  example  of  the  confusion  which  may 
result  is  afforded  him  in  the  Eeport  of  H.M.  Astronomer  at  the 
Cape  of  Good  Hope  for  1901  ;  wherein  we  leani  (on  p.  11)  that 
"  without  making  the  discovery  of  double  stars  a  matter  of  special 
research,  Mr.  Innes  has  detected  13  previously  unrecorded  pairs, 
of  which  8  are  of  less  than  one  inch  distance  "  ! 


A  fBW  months  ago  I  remarked  on  the  deficiencies  of  French 
publications  in  the  matter  of  dating.  Sufficient  time  has  scarcely 
been  afforded  for  improvement,  and  if  I  quote  another  instance  it 
is  merely  to  emphasize  the  former  complaint  and  not  to  make  a 
new  one :  but  the  instance  is  somewhat  conspicuous.  Four  pam- 
phlets have  appeared  in  the  usual  green  paper  covers,  all  entitled 
"  Determination  des  Mouvements  propres  des  Etoiles :  expHcation 
des  discordances  trouvees  dans  la  Comparaison  du  Catalogue  de  Paris 
avec  celui  de  Lalande,  par  J.  Bossert."  They  are  numbered  I.,  II,, 
III.,  IV.,  but  there  is  nowhere  any  indication  of  the  volume  from 
which  they  are  extracted,  and  no  indication  of  date  or  publisher. 
The  paging  for  each  begins  at  unity.  As  heading  to  the  left-hand 
page  there  is  certainly  "  Catalogue  de  TObservatoire  de  Paris,"  and 
at  the  present  moment  there  is  perhaps  little  difficulty  in  placing 
the  work,  after  a  little  examination  of  other  volumes.  But  a  few 
additional  particulars  would  have  obviated  even  this  necessity  :  and 
how  about  the  Librarian  of  50  years  hence?  The  work  is  one  of 
great  importance,  and  may,  without  straining  one's  imagination 
unduly,  be  supposed  in  use  50  years  hence,  or  even  100 :  nor  need 
we  strain  our  imagination  to  picture  the  annoyance  of  the  casual 
user. 
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It  may  not  be  out  of  place  to  mention  a  minor  grievance  of  the 
3ame  type.  Why  are  so  many  outside  covers  of  pamphlets  inscribed 
with  just  the  particulars  which,  when  turning  them  rapidly  over, 
3ne  does  not  want?  I  have  before  me  a  pamphlet  inscribed 
•'  Societe  Hollandaise  des  Sciences  h.  Harlem.  Eztrait  des  Archives 
N'eerlandaises  des  Sciences  Exactes  et  Naturelles.'*  And  that 
Ls  all !  To  find  out  what  it  is  about  we  have  to  look  inside,  and 
then  we  learn  that  it  deals  with  variable  stars  of  long  period.  To 
Dpen  the  first  page  may  not  seem  a  serious  matter,  but  it  becomes 
serious  for  anyone  earnestly  at  work  on  many  such  pamphlets. 

Sometimes,  though,  it  might  seem  better  to  have  nothing  at  all 
on  the  cover,  or  generalities  merely,  than  a  misleading  title.  This 
last  week  I  opened  an  extract  from  Froc.  E.  S.  vol.  66,  labelled 
"Radio  Activity  of  Uranium  by  Sir  William  Crookes,  F.E.S.," 
only  to  find  a  paper  by  an  inferior  author  on  the  "  Brightness  of 
the  Corona  of  1893." 


The  note  last  month  on  the  magnification  of  objects  "  when 
looked  on  through  a  small  hole"  has  produced  the  following 
interesting  suggestion  from  Comte  de  la  Baume  Pluvinel : — 

May  I  suggest  the  following  explanation  of  Honorati  Fabrics  magnifying 
hole  ?  Inst^  of  lookine  at  the  object  through  the  hole,  perhaps  he  looked 
at  the  hole  and  interposed  the  object  between  the  eve  and  the  hole.  The  hole 
being  strongly  illuminated,  an  enlarged  shadow  of  the  object  is  oast  on  fJie 
retina.  LooEing  through  two  holes  improves  the  image,  the  shadow  being 
larger.  I  make  the  hole  in  a  sheet  of  paper  with  a  pin,  and  use  the  head  of  a 
pin  as  an  object. 

But  the  suggestion  was  that  two  plates  with  holes  in  them 
could  be  used  Hke  a  pair  of  spectacles,  and  I  don't  see  how  this 
idea  would  work  at  all.  It  is  very  ingenious,  but  I  remember 
that  when  at  school  we  produced  any  really  brilliant  translation 
of  a  diflficult  passage,  the  stern  pedagogue  would  say  "  Ingeniosius 
quam  veriu8»^ 

A  KEW  book  by  Prof.  C.  A.  Young  is  always  sure  of  a  welcome, 
and  the  newer  the  book  perhaps  the  greater  the  welcome.  His 
'Manual  of  Astronomy'*  recently  published  is  not  altogether 
new,  being  avowedly  an  adaptation  of  other  works  to  particular 
wants.  It  "  has  been  prepared  in  response  to  a  rather  pressing 
demand  for  a  text-book  intermediate  between  the  author's 
*  Elements  of  Astronomy '  and  his  '  Q-eneral  Astronomy.' "  The 
mere  fact  of  the  existence  of  a  need  for  such  a  graduated  series  of 
works  by  the  same  author  is  a  sufficient  indication  of  success. 
This  is  not  the  place  for  a  review  of  the  book  ;  but  a  word  may 
be  ventxu*ed  in  recognition  of  the  paragraphs  on  Eros  and  ,on 
Nova  Persei,  which  give  quite  the  latest  astronomical  intelligence 
available. 


*  'Manual  of  Astronomy/  by  0.  A.  Young.     Ginn  k  Go.,  1902. 
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Thb  following  extracts  from  the  Washington  Post  of  Jane  24 
and  25  seem  to  be  worthy  of  preservation.  Comment  is  needlen ; 
we  can  only  hope  they  represent  journalism  and  not  £Eict : — 

The  Naval  Obsbhvatoey. 

We  do  not  find  any  great  amount  of  merit  in  the  BuggestiooB  that  have  beea 
liberated  in  such  vast  quantities  by  the  announcement  of  Oapt.  Dark' 
approaching  transfer  from  the  Naval  Obserratory  to  active  sea  seirioe.  XIneM 
sugggeetions  cover  a  good  deal  of  ground  and  exploit  a  great  number  of 
arguments  and  theories,  but  they  all  point  at  last  to  the  proposition  that  the 
obeervatoiy  should  be  put  in  charge  of  a  professional  artronomer,  and  that 
naval  officers  should  be  rigorously  excluded  from  any  and  every  participation 
in  its  control. 

As  we  say,  this  idea  does  not  impress  us  favourably.  We  see  no  more 
occasion  for  putting  the  Naval  Observatory  in  charge  of  a  civilian  astronomer 
than  for  putting  any  one  of  our  warships  in  cluirge  of  the  eim^ineer  who 
actuates  it.  The  observatory  is  more  than  a  shed  with  a  big  telesoople  inside 
of  it.  To  have  a  few  scientific  gentlemen  looking  at  the  manets,  stars,  and 
constellations  and  drawing  their  own  inferences  from  what  they  see — tills  does 
not  constitute  the  whole  object  of  the  establishment  or  mark  the  limit  of  its 
usefulness.  The  observatory  is  a  vast  concern  wherein  are  employed  a  largo 
number  of  men,  and  at  its  head  must  be  an  official  of  distinct  executiTiB  ability. 
The  superintendent  must  possess  the  gift  of  organization  and  adminietratiiML 
He  need  not  know  the  Milky  Way  from  the  rings  of  Saturn,  but  be  must 
know  how  to  command,  to  plan,  ana  to  preserve  discipline.  Without  such  a 
man  at  the  helm,  not  all  the  star-gazers  in  ten  States  would  eaTe  the. 
observatory  from  demoralization,  and,  since  there  must  be  such  a  chief,  where 
are  we  more  likelv  to  find  him  than  among  our  navy  officers,  who  are  bred  to 
authority  in  the  best  of  schools,  and  who,  moreover,  belong  to  the  corps  of 
which  the  institution  is  an  asset  ? 

No,  no :  we  take  no  stock  in  this  cry :  *'  An  astronomer  for  the  obsenratory  I* 
It  sounds  well,  but  it  will  not  bear  intelligent  analysis. 

NO  MONEY  FOR  SALAEIES. 

COXGEBSS  FROWNS   UPON  BOABD  OF  NAVAL  OBSBETATOEY  VISITOE8. 

Institution  will  continue  in  Charge  of  Naval  Officers  without 

any  outside  Supervision, 

Congress  has  eifectively  wiped  out  the  chance  of  civilian  supervision  of  the 
Naval  Observatory  by  failing  to  make  any  appropriation  whatever  for  the 
salaries  of  tlie  members  of  the  board  of  visitors  to  that  institution,  authorised 
by  a  law  passed  a  year  ago.  This  is  accounted  in  naval  drdes  as  a  <lATid4>d 
victory  for  the  line  of  the  navy. 

Through  the  efforts  of  Mr.  Long  when  Secretary  of  the  Navy,  Congress  was 
induced,  despite  antagonistic  influence,  to  pass  a  law  directing  the  inspection 
of  the  observatory  by  a  board  of  five  members.  This  board  was  appointed  by 
tlie  President  and  made  an  inspection,  and  in  its  report  criticised  tke  conduct 
of  the  institution.  The  observatory  is  under  the  immediate  supenision  of 
Bear-Admiral  B.  B.  Bradford,  chief  of  the  Bureau  of  Equipm6^t,  who  was 
opposed  to  the  interference  of  any  third  parties  in  the  affairs  of  the' institution, 
especially  as  he  was  able  to  show  that  it  did  efficient  naval  work. 

Bear- Admiral  Bradford,  Gapt.  0.  H.  Davis,  superintendent  of  the  observa- 
tory, and  other  officers  have  not  hesitated  to  express  the  view  that  the  boaid 
of  visitors  only  created  additional  expense,  and  this  is  also  apparently  the 
view  of  Congress. 

There  is  reason  to  believe  that  Secretary  Moody  will  decline  to  recommend 
to  the  President  the  appointment  of  a  board  of  visitors  when  there  is  no  monej 
with  which  to  pay  the  members  for  their  services. 
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Messier^ s  Nebulte. 

[Continued  from  p.  293.] 

M.  64.  12**  5i™*8,  N.  22°  13'. — In  Coma  Berenices,  about  1° 
north  following  the  star  35.  Sir  John  Herschel  described  it  as 
very  bright  and  large  and  thought  it  resolvable.  Lord  Eosse  found 
A  dark  spot  on  one  side.  Smyth  says  ''  it  is  magnificent  in  size  and 
brightness."  Webb  says,  "  Magnificent  large  bright  nebula,  blazing 
to  a  nucleus."  A  photograph  by  Dr.  Roberts  in  May  1 896  shows  it 
to  be  a  spiral  nebula,  "  with  a  large  bright  stellar  nucleus ;  one  of  the 
convolutions  is  very  bright,  with  a  dark  space  between  it  and  the 
nucleus,  which  is  free  from  nebulosity — thus  producing  the  effect 
of  contrast  between  dark  and  light  spaces." 

M.  65.  1 1**  i3"'6,  N.  13°  38'. — A  little  south  preceding  the  star 
73  Leonis  (south  of  8  Leonis).  A  photograph  by  Dr.  Roberts, 
taken  in  Feb.  1894,  shows  it  "to  be  a  left-hand  spiral,  with  the 
external  outline  so  regularly  formed  that  it  resembles  an  annular 
nebula  with  rings  encircling  it ;  but  the  spiral  form  must  be  the 
true  interpretation,  and  the  rings  of  nebulosity  with  the  dark 
spaces  between  them  and  the  nebulous  star-like  condensations 
together  form  parts  of  the  convolutions ;  the  dark  spaces  being 
the  intervals  between  them." 

M.  66.  Ti**  15"*,  N.  13°  32'. — In  the  same  low-power  field  with 
M.  65.  Lord  Rosse  found  it  to  be  spiral,  and  this  is  confirmed  by 
a  photograph  taken  in  Feb.  1894  by  Dr.  Roberts,  who  says:  "The 
photograph  shows  the  nebula  to  be  a  spiral,  with  a  well-defined 
stellar  nucleus,  which  forms  the  pole  of  the  convolutions  in  which 
I  have  counted  fourteen  nebulous  star-like  condensations."  Smyth 
says  that  at  a  short  distance  follo\^ing  M.  65  and  M.  66  there  is 
another  elHptical-shaped  nebula  of  even  larger  apparent  dimen- 
sionB* 

M.  67.  8^  45"''8,  N.  12°  11'. — In  Cancer,  about  2  degrees  pre- 
ceding a.      Sir  John  Herschel  described  it  as  a  remarkable  object, 
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very  bright,  large,  and  rich,  with  stars  loth  to  15th  magnitude. 
Smyth  calls  it  a  rich  but  loose  cluster.  A  photograph  by  Dr. 
I^oberts  in  Feb.  1891  shows  that  the  cluster  is  not  very  rich.  It 
seems  to  contain  about  200  stars  as  estimated  by  Sir  William 
Herschel. 

M.  68.  12**  34"*'2,  S.  26°  12'. — In  Hydra,  about  3^  degrees  south 
of  P  Corvi,  and  near  a  5^-magnitude  star.  Sir  John  Herschel 
describes  it  as  "  A  globular  cluster,  irregularly  round ;  gradually 
brighter  in  the  middle  .  .  .  All  clearly  resolved  into  stars  12m.; 
very  loose  and  rugged  at  the  borders.*' 

M.  69.  iS**  24^-5,  S.  32°  25'. — About  2|  degrees  north  following 
e  Sagittarii.  Sir  John  Herschel  described  it  as  "  A  globular  cluster ;. 
bright;  round;  3'  diam. ;  all  clearly  resolved  into  stars,  14-15 
mag.     A  blaze  of  stars." 

M.  70.  18**  36""3,  S.  32°  25'. — ^About  2^  degrees  following  M. 
69  (above).  Sir  John  Herschel  describes  it  as  "  A  globular  cluster ; 
bright ;  round ;  resolved  into  stars  1 5  mag." 

M.  71.  19*^  49"'3,  N.  18°  31'.— Between  y  and  S  Sagittse. 
Eesolved  into  stars  by  Sir  "William  Herschel.  Sir  John  Herschel 
described  it  as  a  very  large  and  very  rich  cluster,  with  stars  1 1-16 
magnitude.  A  photograph  by  Dr.  Koberts  in  July  1898  shows  a 
cluster  in  which  the  "  curves  and  arrangements  of  stars  resemble 
those  in  a  spiral  nebula."  The  surrounding  region  is  "  densely 
crowded  with  stars  do\^'n  to  about  17th  magnitude  arranged  in* 
remarkable  curves  and  lines  which  are  very  suggestive  of  having 
been  produced  by  the  effects  of  spiral  movements." 

M.  72.  20^  48™,  S.  12°  54'. — In  Capricornus.    A  globular  cluster,, 
discovered  by  Messier  in  1780  as  a  nebula.     Sir  William  Herschel 
resolved  it  into  stars  with  his  20-feet  reflector.      He  called  it  "  a 
very  bright  object,"  and  estimated  its  diameter  at  i'  53"*6. 

M.  73.  20**  53""*5j  S.  13°  i'. — In  Capricornus,  a  little  following 
M.  72.  Sir  J.  Herschel  says,  "Cluster??;  extremely  poor;  very 
little  compressed  ;  no  nebula." 

M.  74.  i*^  3i"^-3,  N.  15°  6'.— A  little  following  >,  Pisciura.  Sir 
John  Herschel  thought  this  to  be  a  globular  cluster,  very  large  and 
round,  brig:hter  in  the  middle  and  partially  resolved  into  stars; 
but  Lord  Eosse  found  it  to  be  a  spiral  nebula,  and  a  photograph 
by  Dr.  Eoberts  taken  in  Dec.  1893  shows  it  to  be  a  perfect  and 
beautiful  spiral,  "  with  a  central  stellar  nucleus,"  and  numerous 
"  star-like  condensations  "  in  the  convolutions  of  the  spiral. 

M.  75.  20^  o"'2,  S.  22°  12'. — Messier  considered  it  to  be  a  mass 
of  very  small  stars.  Sir  William  Herschel  resolved  it  into  stars. 
Smyth  calls  it  a  globular  cluster.  Webb  says,  "  Bright  nucleus 
with  low  power." 

M.  76.  i^  36"'-o,  N.  51°  4'.— A  little  north  of  the  star  54 
AndromedsB.  A  double  nebula,  the  companion  being  No.  1 93  of 
Herschers  I.  Class.  Messier  thought  it  was  a  cluster,  but  Sir 
AVilliam  Herschel  considered  it  irresolvable.     Lord  Eosse  found  it 
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spiral  with  two  bright  centres.  "Webb  says,  "  Curious  miniature  of 
M.  27  and  like  it,  gaseotts."  A  photograph  by  Dr.  Roberts  in  Nov. 
1 89 1  "  shows  the  two  nebulae  to  be  one  only  .  .  .  The  figure  of  the 
nebula  suggests  that  it  is  a  broad  ring  seen  edgewise." 

M.  77.  2^  37™'6,  S.  0°  26'. — ^About  i  degree  south  following  ^ 
Ceti.  Sir  John  Herschel  describes  it  as  pretty  large  and  irregu- 
larly round,  brighter  in  the  middle,  with  a  nucleus,  and  partly 
resolved.  Lord  Eosse  and  Lassell  thought  it  spiral.  A  photo  by 
Dr.  Eoberts  taken  in  Nov.  1892  shows  "a  stellar  nucleus  with 
projecting  ansce  of  dense  nebulosity  .  .  .  and  surrounding  the  ansce 
is  a  zone  of  faint  nebulosity  surrounded  by  a  broad  nebulous  ring 
which  is  studded  with  strong  condensations  resembling  stars  with 
irregular  margins.*'  The  surrounding  region  is  very  devoid  of 
stars. 

M.  78.  5^  4i°'*6,  N.  0°  i'.— About  2J  degrees  following  i; 
Orionis.  Webb  says  "  singular  *  wispy  '  nebula."  Lord  Rosse 
thought  it  possibly  a  spiral. 

M.  79.  s^  2o™'i,  S,  24°  37'. — About  3I  degrees  south  of  fi^ 
Leporis.  Seen  by  Sir  WilKam  Herschel  as  a  cluster  about  3'  in 
diameter.  Webb  says  :  "  Tolerably  bright  with  mj  64,  blazing  in 
centre ;  higher  powers  showed  it  mottled." 

M.  80.  16^  ii"^'i,  S.  22°  44'. — About  midway  between  a  and  /3' 
Scorpii,  and  a  little  north  of  19  Scorpii.  Sir  William  Herschel 
thought  it  the  richest  and  most  condensed  mass  of  stars  in  the 
heavens.  Sir  John  Herschel,  in  his  Cape  Observations  (p.  iii), 
describes  it  as  "  a  globular  cluster ;  round  ;  suddenly  very  much 
brighter  in  the  middle  to  a  blaze  .  .  .  8tars=i4m. ;  all  resolved. 
Pine  object."  In  May  i860  a  temporary  star  of  about  7th  magni- 
tude blazed  out  in  the  centre  of  this  nebula,  and  by  its  light  com- 
pletely obscured  the  cluster.  On  June  16  of  the  same  year  it  had 
completely  disappeared  and  has  not  been  seen  since.  A  little  north 
following  the  nebula  are  two  known  variable  stars,  E»  and  S  Scorpii. 

M.  81.  9*^  47"^*3,  N.  69°  32'. — In  Ursa  Major,  about  10  degrees 
north  preceding  a.  Described  by  Sir  John  Herschel  as  a  remark- 
able, extremely  bright  nebula  with  a  nucleus.  Lord  Rosse  thought 
it  very  like  the  great  nebula  in  Andromeda,  and  this  is  confirmed 
by  a  photograph  taken  by  Dr.  Roberts  in  March  1889  with  an 
exposure  of  3^  hours ;  but  it  is  very  much  smaller  in  apparent 
size.  This  photograph  shows  the  nebula  '*  to  be  a  spiral,  with  a 
nucleus  which  is  not  well  defined  at  its  boundary,  and  is  surrounded 
by  rings  of  nebulous  matter."  Huggins  finds  a  continuous  spec- 
trum, like  that  of  the  great  nebula  in  Andromeda. 

M.  82.  9^  47™*6,  N.  70°  10'. — About  half  a  degree  north  of  M; 
81  (above).  Sir  John  Herschel  described  it  as  a  very  bright  ray 
and  very  large.  Lord  Rosse  called  it  a  most  extraordinary  object. 
Dr.  Roberts's  photograph  shows  that  it  "  is  probably  seen  edgewise 
with  several  nuclei  of  nebulous  character  involved."  Huggins 
finds  the  spectrum  continuous. 
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M.  83.  13**  3i"*4,  S.  29°  22'. — Sir  John  Herschel  says  "very 
bright ;  very  large  ;  suddenly  much  brighter  in  middle  to  a  nucleus ; 
large  3-branched  spiral." 

M.  84.  12^  2o"'o,  N.  13°  26'. — Qosely  preceding  M.  S6.  Sir 
J.  Herschel  says, "  very  bright,  pretty  large ;  round ;  pretty  suddenly 
much  brighter  in  middle ;  resolvable." 

M.  85.  12**  2o"''4,  N.  18°  45'. — A  little  following  11  ComBd 
Berenices. 

M.  86.  12**  21",  N.  13°  30'. — In  the  nebulous  region  in  Virgo. 
Sir  John  Herschel  thought  it  probably  resolvable. 

M.  87.  12^  25"*-8,  N.  12°  56'. — In  the  nebulous  region  in  Virgo. 
A  little  preceding  M.  89.  Sir  John  Herschel  says,  "  very  bright ; 
very  large  ;  round ;  much  brighter  in  the  middle." 

M.  88.  12**  26™"9,  N.  14°  58'. — A  long  and  faint  nebula  in  the 
nebulous  region  in  Virgo.  Smyth  called  it  "A  long  elliptical 
nebula."     Lord  Bosse  thought  it  possibly  spiral. 

M.  89.  12*"  3o"«6,  N.  13°  6'. — In  the  nebulous  region  in  Virgo. 
A  little  following  M.  87.  Sir  John  Herschel  says,  '*  pretty  bright ; 
round ;  gradually  much  brighter  in  middle.** 

M.  90.  12''  3i™'9,  N.  13°  42'. — In  the  nebulous  region  in  Virgo. 
A  little  north  of  M.  89.  Sir  John  Herschel  says,  "  pretty  large ; 
nucleus." 

M.  91.  In  the  nebulous  region  in  Virgo.  Sir  John  Herschel 
doubts  the  existence  of  this  nebula. 

M.  92.  17**  i4™*i,  N.  43°  15'. — In  a  rather  blank  space  in 
Hercules, about  6  degrees  north  of  tt.  Messier  found  it  easily  visible 
with  a  telescope  of  one  foot  in  length.  Sir  William  Herschel 
found  it  a  brUliant  cluster  of  7'  or  8'  in  diameter.  Sir  John 
Herschel  described  it  as  "  a  globular  cluster,  very  bright  and  large 
and  well  resolved  into  small  stars."  Webb  says,  "  a  very  fine 
cluster  though  not  equal  to  M.  13;  less  resolvable;  intensely 
bright  in  centre."  A  photograph  by  Dr.  Eoberts  taken  in  May 
1 89 1  shows  the  cluster  involved  in  dense  nebulosity.  But  Prof. 
Barnard  finds  that  there  is  no  trace  of  any  real  nebulosity  in  any  of 
the  great  globular  clusters  as  seen  with  the  great  Yerkes  telescope. 

M.  93.  7^  40^-3,  S.  23^  28'. — A  little  north  following  f  Puppis 
(Argo).  Sir  William  Herschel  resolved  it  into  stars  8-13  magni- 
tude. Smyth  calls  it  "  A  small  galaxy  cluster,"  and  says  "  This 
neat  group  is  of  a  star-fish  shape,  the  8.  p,  portion  being  the 
brightest.      Webb  says,  "  Bright  cluster  in  a  rich  neighbourhood." 

M.  94.  12^  46"' 2,  N.  41°  40'. — A  little  to  the  north  of  a  line 
joining  a  and  ft  Canum  Venaticorum.  Sir  John  Herschel  describes 
it  as  large,  very  bright,  and  irregularly  round,  with  bright  nucleus, 
and  barely  resolvable.  Lord  Eosse  saw  a  dark  and  a  bright  ring 
round  the  nucleus  and  thought  it  probably  spiral.  A  photograph 
was  taken  in  May  1892  by  Dr.  Eoberts  which  shows  the  stellar 
nucleus  and  rings,  but  he  says,  "  I  am  unable  to  trace  any  spiral 
structure  on  the  photograph." 

M.  95.  10^  38™'7,  N.  12°  13'. — About  4  degrees  north  following 
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p  Leonis.  Discovered  by  Mechain  in  178 1.  Sir  John  Herschel 
says,  "  bright ;  large  ;  round ;  pretty  gradually  much  brighter  in 
middle  to  a  nucleus."  Lord  Bosse  saw  two  ellipses  and  the 
centre  perhaps  resolvable. 

M.  96.  10**  4i"*5>  N.  12°  21'. — About  one  degree  following  M. 
95.  Discovered  by  Mechain  in  1781.  Sir  John  Herschel  says,. 
"  very  bright ;  very  large ;  a  little  elongated ;  very  suddenly  very 
much  brighter  in  the  middle,  barely  resolvable."  Smyth  says 
(speakiug  of  this  and  M.  95),  "  another  round  but  not  equally  well- 
defined  nebula,  large  and  of  a  pale-white  colour."  A  little  north 
of  M.  96  are  two  faint  nebulae,  Nos.  17  and  18  of  Sir  William 
Herschers  Class  I. 

M.  97.  11**  9"'o,  N.  55°  34'. — About  2  degrees  south  following 
/3  Ursae  Majoris.  Described  by  Sir  John  Herschel  as  a  remarkable 
planetary  nebula,  very  bright,  very  large,  and  about  160  seconds  of 
arc  in  diameter.  Lord  Eosse  resembled  it  to  the  face  of  an  owl, 
and  it  has  since  been  known  as  the  '*  the  owl  nebula."  A  photo- 
graph by  Dr.  Boberts,  taken  in  April  1895,  shows  it  of  an  elliptical 
shape,  about  203  seconds  in  diameter,  with  a  i5th-magnitude  star 
in  the  centre,  but  no  other  stars  in  the  nebula.  He  says,  "  The 
star  seen  by  both  Lord  Eosse  and  Dr.  Eobinson  has  disappeared." 

M.  98.  12^  8"-7,  N.  15°  27'. — Closely  preceding  the  star  6 
Comae  Berenices.  Smyth  says,  **  A  fine  and  large  but  rather  pale 
nebula  .  .  .  elongated  in  the  direction  of  two  stars." 

M.  99.  12^  i3"7>  N.  14°  58'. — A  little  south  following  6  Coms& 
Berenices.  Sir  John  Herschel  describes  it  as  a  very  remarkable 
object,  bright,  large  and  round.  Lord  Eosse  found  it  to  be  a 
wonderful  spiral.  A  photograph  by  Eoberts  in  May  1896  confirms 
the  spiral  character,  and  shows  '^  many  star-like  condensations  in 
the  convolutions." 

M.  100.  12^  i7™*9,  N.  16°  23'. — About  2  degrees  north  follow- 
ing 6  Comae  Berenices.  Discovered  by  Mechain  in  1781.  Smyth 
thought  it  "  globular,"  but  Lord  Eosse  found  it  to  be  a  spiral,  with 
the  centre  a  planetary  nebula.  A  photograph  by  Dr.  Boberts  taken 
in  May  1896  shows  it  to  be  a  "  strikingly  perfect "  spiral,  and  with 
a  sharply  stellar  nucleus  "  in  the  midst  of  faint  nebulosity." 

M.  loi.  13^  S9™'6,  N.  54°  50'. — About  5  degrees  following 
(  Ursae  Majoris.  Sir  John  Herschel  describes  it  as  pretty  bright, 
very  large,  and  irregularly  round.  Smyth  speaks  of  it  as  "  one  of 
those  globular  nebulae  that  seem  to  be  caused  by  a  vast  agglomer- 
ation of  stars  rather  than  by  a  mass  of  diffused  luminous  matter." 
But  Lord  Eosse  found  it  to  be  a  large  spiral,  14'  in  diameter,  and 
his  drawing  agrees  fairly  well  with  a  photograph  taken  by  Dr» 
Boberts  in  May  1892,  which  shows  "  a  well-defined  stellar  qucleus't 
with  the  usual  convolutions  and  "  star-like  condensations." 

M.  103.  i^  26"*6,  N.  60°  11'.— About  i  degree  north  following 
$  Cassiopeiae.  Sir  John  Herschel  describes  it  as  a  bright  cluster^ 
pretty  large,  round  and  rich,  with  stars  loth  and  nth  magnitudes. 
A  photograph  by  Dr.  Eoberts  taken  in  December  1892  shows  stara 
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down  to  about  15th  magnitude.  It  contains  bright  and  faint  stars, 
but  the  cluster  does  not  seem  to  be  a  very  rich  one.  Smyth  called 
it  a  *'  fan-shaped  group,"  and  the  photograph  confirms  this 
description.  J.  E.  Gobb. 

Dublin,  1902,  June  13. 


The  Lunar  Atmosphere, 

In  a  paper  recently  presented  to  the  Academie  des  Sciences  on  the 
occasion  of  the  appearance  of  the  fifth  and  sixth  parts  of  their 
'  Photographic  Atlas  of  the  Moon,'  MM.  Loewy  and  Puiseux  call 
■attention  to  several  points  arising  from  a  general  consideration  of 
their  photographs.  Among  the  most  interesting  of  these  is  one 
which  has  an  important  bearing  upon  the  arguments  in  favour  of 
the  past  existence  of  an  atmosphere  of  considerably  greater 
-density  than  that  which  the  Moon  now  possesses. 

A  comparative  study  of  the  surfaces  of  the  Earth  and  Moon 
shows  that  whilst  the  former  has  been  moulded  largely  under  the 
influence  of  considerable  lateral  pressure,  the  crust  of  the  Moon 
•everywhere  bears  evidence  of  a  superficial  tension,  as  indicated  by 
the  cracks  and  dislocations  found  upon  its  surface.  Now  it  has 
been  recently  shown,  by  Dr.  Charles  Davison,  that  in  a  globe 
•cooling  steadily  by  the  dissipation,  under  uniform  conditions,  of 
its  internal  heat,  there  will  be  an  outer  shell  subjected  to  pressure, 
whilst  the  material  beneath  this  will  be  in  a  state  of  tension, 
increasing  to  a  maximum,  and  then  decreasing  again  as  we  proceed 
towards  the  centre.  The  thermal  data  obtained  for  the  Earth  fix 
the  stratum  of  zero-tension  at  8  km.,  and  that  of  maximum  tension 
At  no  km.  If  there  is  no  change  in  the  external  conditions 
under  which  the  cooling  proceeds,  the  depth  of  these  strata 
should  vary  as  the  square  root  of  the  time  elapsed  since  the  super- 
ficial solidification.  But  if,  from  the  operation  of  external  causes, 
a  more  rapid  rate  of  cooling  is  set  up,  the  layer  in  which  the 
maximum  loss  of  heat  takes  place  rises  towards  the  surface,  the 
pressure  is  then  diminished,  and,  if  the  process  is  carried  far 
•enough,  the  surface  itself  may  be  brought  into  a  state  of  tension. 
"When  the  external  conditions  once  more  become  steady  a  region 
of  pressure  is  again  developed  in  the  outer  stratum ;  but  this 
region  is  at  first  very  thin,  and  the  effects  of  the  pressure  may  for 
a  long  time  be  completely  masked  by  the  tension  of  the  strata 
beneath. 

The  state  of  the  lunar  surface  would  seem  to  indicate  that  some 
cause  of  this  nature  has  been  in  operation  subsequently  to  the 
solidification  of  the  crust.  It  is  almost  certain  that  the  Moon  at 
one  time  had  an  atmosphere  of  quite  appreciable  density,  and  the 
<iisappearance  of  this  atmosphere  would  seem  to  offer  just  such  an 
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event  as  is  required  to  account  for  a  considerable  increase  in  the 
rate  of  loss  of  internal  heat  at  some  remote  period  of  its  history. 
If  the  cooling  of  the  surface  were  already  well  advanced,  it  is 
clear  that  this  increase  would  be  more  rapid  in  the  equatorial  than 
in  the  polar  regions,  which  would  have  a  much  lower  temperature 
to  start  with,  and  the  greater  superficial  tension  developed  in  the 
equatorial  part  of  the  surface  would  result  in  a  diminution  of 
curvature,  which  might  be  sufficient  to  cause  an  inflow  of  any 
liquid  yet  remaining  at  higher  latitudes.  It  accords  with  this  that 
-we  find  the  seas  chiefly  situated  in  the  equatorial  regions,  whilst 
i)he  traces  of  erosion  still  to  be  detected  indicate  a  flow  in  both 
hemispheres  directed  towards  the  equator.  It  should  be  re- 
membered that  there  are  reasons  for  believing  that  the  axis  of 
rotation  once  occupied  a  position  which  would  bring  the  principal 
seas  more  nearly  into  the  equatorial  zone  than  they  are  at  present. 

MM.  Loewyand  Puiseux  also  refer  to  the  photographic  evidence 
-of  the  occurrence  of  periodic  changes  in  the  appearance  of  certain 
spots,  depending  upon  the  progress  of  the  lunar  day.  They  have 
previously  called  attention  to  the  fact  that  in  some  spots  there  is 
a  periodic  change  of  contour  of  this  description  ;  they  now  specially 
consider  an  oval  plateau  of  some  270  sq.  km.  near  Vitruvius  A,  in 
which  there  is  a  periodic  change  of  brightness,  whilst  the  contour 
remains  unaltered.  This  plateau  at  sunrise  is  darker  than  the 
surrounding  plain,  merges  into  it  under  meridional  illumination, 
and  finally  reappears  as  an  increasingly  bright  spot  under  the  rays 
-of  the  setting  Sun. 

The  fact  that  such  periodic  changes  do  take  place  has  long  been 
"known  to  selenographers.  Madler  drew  attention  to  their  occur- 
rence in  various  regions,  one  south  of  the  Mare  Crisium  and 
another  north  of  Hyginus,  and  tells  us  that  in  his  day  many 
attributed  them  to  vegetation  ;  an  explanation  which  he,  however, 
does  not  favour,  for  the  reason  that  ''  a  vegetation  without  air 
or  water  lies  entirely  beyond  the  range  of  our  comprehension." 
He  is  constrained  to  leave  them  as  an  unsolved  enigma. 

The  same  theory  has,  however,  been  recently  revived  by  Prof. 
W.  H.  Pickering,  who,  in  Vol.  32  of  the  Harvard  Annals^  gives  a 
list  of  ^^  variable  spots  to  which  his  attention  was  directed  in 
1^93)  whilst  observing  at  Arequipa ;  and  in  the  May  and  June 
numbers  of  the  Centwy  Magazine  he  has  given  a  popular  account 
of  his  more  recent  observations  at  Maude ville,  Jamaica,  where,  he 
tells  us,  the  atmospheric  conditions  are  such  that  one  may  see  at 
A  glance,  through  a  5 -inch  telescope,  details  which  are  never  seen, 
oven  under  the  most  favourable  circumstances  and  with  the  largest 
telescopes,  at  Cambridge.  But  to  account  for  vegetation  it 
would  seem  necessary  that  there  should  be  some  atmosphere, 
and  attempts  made  at  Harvard  and  elsewhere  to  obtain  positive 
•evidence  of  its  existence  by  a  series  of  rapid  measures  of  a 
wide  double-star  as  the  components  approach  the  Moon's  limb 
l)eforo  occultation,  have  led  only  to  negative  results.    In  this 
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way  Prof.  Corostock  fixes  a  superior  limit  for  re&action  upon 
the  dark  side  of  the  Moon  at  2H=o""2,  whilst  Prof-  Pickering, 
from  observations  on  the  bright  limb,  fixes  the  corresponding 
limit  at  2H=o"'4.  If  there  should  be  an  atmosphere  it  will 
probably  contain  some  vapours  capable  of  condensation  in  the 
intense  cold  of  a  lunar  night,  and  we  should  accordingly  expect 
that  it  would  be  more  easily  detected  on  the  bright  Hmb  than 
on  the  dark.  But  most  selenographers  have  believed  that  they 
could  detect  traces  of  the  existence  of  a  very  i*are  atmosphere,, 
sometimes  in  the  prolongation  of  the  cusps  by  twilight,  sometimes 
in  effects  visible  at  sunrise  in  the  interior  of  a  deep  crater,  and 
sometimes  in  local  failure  of  definition  under  higher  illuminatiour 
Prof.  Pickering  now  adduces  evidence  obtained  during  an  occulta- 
tion  of  Jupiter,  when  a  dark  band  was  observed,  both  visually  and 
photograpDically,  crossing  the  planet  nearly  at  right  angles  to  the 
belts,  tangential  to  the  Moon's  limb,  and  reaching  to  some  3"  above 
it.  This  he  attributes  to  a  light  haze  rising  for  a  few  miles  abov^ 
the  lunar  surface,  where  it  was  illuminated  by  the  Sun. 

He  also,  in  the  same  connection,  calls  renewed  attention  to  the 
crater  Linne  and  the  white  spot  surrounding  it.    The  crater  itself 
is  now  so  small  that  it  can  usually  be  seen  only  under  very  low 
illumination  ;  but  it  is  surrounded  by  a  white  spot  which  forms 
one  of  the  most  conspicuous  objects  on  the  floor  of  the  Mare 
Serenitatis.    Prof.  Pickering  states  that  this  spot  does  not  become 
visible  until  a  day,  or  a  day  and  a  half,  after  sunrise ;  but  it  is 
certainly  sometimes  to  be  seen  before  this,  for  the  writer  has  seen 
and  measured  it  within  1 7  hours  of  computed  sunrise,  though  it 
was  then  but  little  brighter  than  the  surrounding  plain.     Measures- 
of  the  diameter  of  this  spot,  taken  at  various  times  and  by  different 
observers,  have  shown  perplexing   variations,  ranging  between 
i"*8i  obtained  by  Schmidt  in  1866,  and  ij"'6i  by  Birt  in  the 
same  year.     From  a  discussion  of  his  own  observations  Prof. 
Pickering  makes  out  a  strong  case  for  a  seasonal  variation,  the 
spot  decreasing  in  size  until  about  a  day  after  the  Sun  has  passed 
the  meridian,  and  then  increasing  again.    Dr.  Klein  thinks  that 
the  dependence  of  the  size  of  the  spot  upon  the  position  of  the 
Sun  is  not  sufiiciently  demonstrated  ;  but  an  incomplete  series  of 
measures  undertaken  by  the  vsriter,  in  response  to  an  appeal  hj 
Prof.  Pickering,  appear,  at  present,  to  give  results  in  accordance 
with  his  view.     "When,  however.  Prof.  Pickering  compares  these 
variations  with  those  of  the  polar  caps  of  Mars,  and  finds  in  this,, 
and  in  other  bright  spots  and  regions,  evidence  of  the  existence 
of  snow  on  the  Moon,  he  would  seem  to  be  going  a  little  further 
than  is  warranted  by  the  facts  hitherto  adduced. 

A  further  analogy  with  Mars  is  suggested  by  a  system  of  dark 
"  canals  "  in  and  around  the  walls  of  the  crater  Eratosthenes, 
These  appear  and  disappear  during  the  progress  of  the  lunar  day, 
and  it  is  suggested  that  they  are  due  to  some  low  type  of  vegeta- 
tion.    Prof.  Pickering  will,  perhaps,  hardly  expect  that  all  hi* 
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Qonclusions  should  be  at  once  accepted  by  those  who  have  not  had 
his  exceptional  opportunities  for  observation ;  but  there  can  be  no 
doubt  as  to  the  value  of  the  work  he  records,  or  of  the  new  interest 
he  has  given  to  the  study  of  the  Moon.  S.  A.  Saundbe. 

Rr  Holt,  Crowthome, 
1902,  Aug.  16. 


Variable  Stars  of  Long  Period J^ 

The  problem  presents  itself  to  every  owner  of  a  telescope,  how 
to  use  it  in  order  to  obtain  results  of  real  scientific  value.  The 
number  of  telescopes  of  moderate  size,  10  to  30  cm.  aperture,  is  very 
large,  and  out  of  all  proportion  to  the  results  obtained  with  them. 
Buch  investigations  as  the  motion  of  stars  in  the  line  of  sight,, 
micrometric  measures  of  position,  and  details  in  the  surfaces  of  the 
planets  are  now  pursued  with  such  skill,  aided  by  the  most  power- 
ful telescopes  in  the  world,  that  work  with  small  instruments  is, 
in  most  cases,  wasted.  One  kind  of  work,  the  observation  of 
Tariable  stars  by  Argelander^s  method,  is  usually  recommended  for 
small  telescopes,  but  here  the  results  will  be  of  but  little  value 
unless  made  accordiug  to  some  definite  system.  It  has  been  the 
aim  of  the  Harvard  College  Observatory  to  render  such  observations 
of  real  value,  as  will  be  seen  by  the  references  given  below  to  its 
publications.  Visual  observations,  by  Argelander's  method,  of 
variable  stars  of  small  range  are  of  little  value,  since  both  the 
accidental  and  the  systematic  errors  may  amount  to  several  tenths 
of  a  magnitude,  or  a  large  portion  of  the  total  change.  The  photc- 
meter  in  use  here  with  the  1 5-inch  Equatorial  gives  results  whose 
probable  error  is  less  than  three  one  hundredths  of  a  magnitude. 
A  variation  of  a  tenth  of  a  magnitude  can  be  determined  with 
certainty.  Observations  on  a  single  night,  with  such  an  instru- 
ment, are  more  valuable  in  determining  small  and  rapid  variations, 
than  those  extending  over  months,  made  by  the  eye  alone  t. 
Again,  if  the  variation  is  regular,  it  is  much  better  to  observe  the 
light-curve  once  for  all  with  the  photometer,  when  subsequent 
observations  will  only  be  required  to  determine  the  period  and  its 
Tariations,  if  any.  On  the  other  hand,  variables  of  long  period  and 
large  range  can  be  observed  to  great  advantage  by  Argelander'a 
method.  It  is  only  necessary  to  select  stars  very  slightly  brighter 
luid  fainter  than  the  variable,  and  estimate  the  intervals  in  grades, 
taking  great  care  to  identify  correctly  both  the  variable  and  the 
csomparison  stars.  When  the  range  is  large,  the  mere  statement,. 
that  the  variable  is  slightly  brighter  than  a  given  star  and  fainter 
than  another,  is  nearly  as  valuable  as  an  estimate  in  grades.  The 
number  of  known  variables  of  long  period  is  now  so  great,  that 

*  Extract  from  the  *•  Arobiyes  Neerlandaises  des  Sdenoes  I^actes  et  Katur- 
elles.' 

t  See  '  Bjarvard  Circulars  *  Nos.  23,  30,  and  41. 
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many  observers  could  occupy  themselves  in  making  such  observar 
tions.  Each  star  should  be  observed  by  some  one  at  least  once  a 
month,  and  preferably  once  a  week,  and  observations  when  the  star 
is  visible  only  in  the  morning  twilight  are  of  special  value-  The 
greater  portion  of  stars  of  this  class  appear  to  be  irregular  in  their 
variations,  so  that  observations  extending  over  many  years  will  be 
required  to  determine  the  nature  of  their  changes. 

When  the  stars  are  brighter  than  the  tenth  magnitude,  the 
charts  of  the  Bonn  Durchmusterung  are  indispensable  in  identi- 
fying the  regions  and  the  comparison-stars.  The  recent  republi- 
-cation  of  these  charts,  which  had  become  out  of  print,  now  brings 
them  within  the  reach  of  all.  The  size  of  the  charts  and  the 
minuteness  of  the  images  of  the  stars,  however,  render  it  difficult 
to  use  them  at  the  telescope.  Accordingly,  photographic  enlarge- 
ments on  a  scale  of  i's=so*i  cm.  have  been  made  of  the  region  3° 
square  surrounding  69  of  these  variables.  Copies  of  these 
enlargements  will  be  given  free  of  cost  to  experienced  observers, 
who  are  ready  to  cooperate  in  these  observations  (Circular  No.  53). 
Eor  stars  from  the  tenth  to  the  thirteenth  magnitude,  Hagen's 
Atlas  Stellarum  Variabilium,  Series  I,  II,  aud  III,  is  equally 
indispensable. 

Such  observations  as  have  been  described  above,  together  with  a 
vast  number  of  similar  observations  which  have  been  made  during 
the  last  half-centurv,  would  have  but  little  value  unless  reduced  to 
a  uniform  system,  so  that  they  may  be  compared  with  one  another. 
A  large  part  of  the  photometric  work  of  the  Harvard   College 
Observatory  during  the  last  twenty-five  years  may  be  used  for 
this  purpose.     Eather  more  than  a  million  settings  have  been  made 
with  the  meridian  photometer  at  the  stations  in  Cambridge  and 
Arequipa,  Peru.     The  light  of  all  the  stars  from  the  North  to  the 
South  Pole,  of  the  seventh  magnitude  and  brighter,  has   been 
<ietermined  upon  a  uniform  system  of  stellar  magnitudes.     Besides 
this,  all  stars  of  the  ninth  magnitude  and  brighter,  in  zones   20' 
wide,  and  at  intervals  of  5°  in  declination,  have  been  measured 
according  to  the  same  system.     We  have  thus  about  forty  thousand 
«tars  scattered  in  all  parts  of  the  sky,  whose  light  is  known.     This 
work  is  now  being  extended  to  the  fainter   stars.     With   the 
polarizing  photometer  attached  to  the  15-inch  Equatorial,  two  stars 
•can  be  compared  photometrically,  even  if  they  are  as  faint  as  the 
thirteenth  magnitude,  provided  that  they  are  within  half  a  degree 
of  each  other.     During  the  last  three  years,  the  writer  has  made 
nearly  two  hundred  thousand  photometric  comparisons  with   a 
telescope  of  30  cm.  aperture,  mounted  horizontally.     Stars  as  faint 
as  the  thirteenth  magnitude  can  be  compared  with  this  instrument 
when  within  forty  minutes  of  the  meridian.     The  scale  of  stellar 
magnitudes  in  use  for  the  brighter  stars  may  thus  be  extended  to 
the  thirteenth  magnitude.     This  scale  will  be  still  further  extended 
by  the  cooperation  which  has  been  effected  by  the  Yerkes,  Lick, 
McCormick,  and  Harvard  Observatories.     In  this  work  similar 
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photometers  are  used  on  telescopes  having  apertures  of  loo,  90, 
65,  and  38  cm.  It  is  expected  that  in  this  way  the  scale  of 
magnitudes  will  be  extended  to  the  faintest  stars  visible  in  the 
largest  telescopes  as  yet  constructed,  and  that  we  shall  have 
accurate  standards  of  magnitudes  distributed  over  the  whole  sky 
for  stars  as  faint  as  the  sixteenth,  or  even  the  seventeenth 
magnitude. 

Having  thus  secured  a  uniform  and  consistent  standard  scale, 

the  next  problem  is  to  reduce  the  observations  of  variables  to  it. 

The  original  observations  of  the  great  work  of  Argelander  on 

variable  stars,  from  the  years   1838  to   1867,  were  published  in 

1869.    As  these  observations  were  not  reduced,  but  little  use 

<iould  be  made  of  them.     A  reduction  to  the  photometric  scale  has 

recently  been  published  in  Volume  XXXIII.  of  the  Harvard 

Annals.     Similar  reductions  of  the  observations  of  Schmidt,  and 

-of  the  early  observations  of  Schonfeld,  appear  in  the  same  volume. 

Valentiner  has  recently  published  the  much  more  extensive,  later 

work  of  Schonfeld,  and  it  is  hoped  that  the  results  may  be  similarly 

reduced  to  the  photometric   scale.     The  observations  made  at 

Harvard,  and  some  of  those  made  elsewhere,  of  sixteen  circumpolar 

variables,  from  1889  to  1899,  have  been  reduced  to  the  photo- 

4netric  scale  and  published  in  full  in  the  '  Annals,'  Vol.  XXXVII. 

Part  I.     Similar  observations  of  56  other  variable  stars  of  long 

period  are  now  in  the  hands  of  the  printer,  and  will  form  Part  11. 

•of  the  same  volume. 

A  large  piece  of  work  is  now  in  preparation  here,  which,  if 

-carried  out,  will  greatly  facilitate  the  reduction  of  observations  of 

yariable  stars.    In  the  Catalogues  accompanying  Hagen's  Atlas  all 

K>f  the  stars  on  each  chart  are  arranged  in  a  sequence,  thus  giving 

the  relative,  although  not  the  absolute^  brightness.    It  is  proposed 

±0  measure  photometrically  a  number  of  stars  on  each  of  these 

-^^harts  and  thus  teduce  the  magnitudes  to  the  photometric  scale. 

This  has  already  been  done  for  a  large  number  of  the  charts.     If 

it  is  completed,  useful  observations  can  be  made  of  any  of  these 

-variables,  very  simply.     It  will  only  be  necessary  to  select  any 

stars  on  the  chart  which  are  slightly  brighter  and  slightly  fainter 

than  the  variable.    The  record  will  consist  of  the  date  and  the 

-catalogue  numbers  of  these  stars.      The  observations  will  be 

improved  if  the  intervals  are  estimated,  and  the  hour  and  minnte 

.  also  noted.     For  long  period  variables  of  large  range,  however,  this 

is  not  essential.     If  such  observations,  for  which  no  apparatus  but 

an  ordinary  telescope  is  required,  are  made  systematicaUy,  results 

of  great  value  will  be  obtained.    If  all  variables  of  long  period 

•  could  be  observed  according  to  this  system,  our  knowledge  of  the 

laws  regulating  these  curious  and  interesting  objects  would  be 

greatly  increased.  E.  C.  Figeebing. 

Harvard  OoUese  Observatory, 

Cambridge,  Mass.,  U.S.A. 

1901,  July  27. 
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Measurement  of  Close  Double  Stars. 

Db.  Hebmank  Stbuvb,  Director  of  the  Konigsberg  Observatory^ 
has  recently  advanced  a  doctrine,  in  reference  to  the  measurement 
of  close  double  stars,  which  will  hardly  be  acceptable  to  double^ 
star  observers  who  have  the  use  of  telescopes  of  the  largest  sizes^ 
and  good  atmospheric  conditions.  He  states  it  as  his  opinion 
that,  even  under  the  most  favourable  circumstances^  when  th& 
distance  between  the  components  of  a  double  star  is  less  than 
o"*40,  approximate  estimations  only  of  the  position-angle  can  b& 
obtidnea ;  and  when  the  distance  is  under  o"-5o,  that  it  has  not 
been  demonstrated  that  the  distance  is  given  more  accurately  by 
micrometer-measurement  than  by  mere  estimation ;  and,  further^ 
he  regards  the  results  of  the  attempts  which  have  been  made  to 
supply  this  demonstration  as  purely  illusory. 

Every  one  of  experience  will,  J  think,  be  ready  to  admit  that 
when  an  observer  has  become  accustomed  to  a  given  telescope  ani 
given  eyepieces  in  connection  with  it,  he  may  acquire  an  accuracy 
in  the  estimation  of  small  angular  distances  which  is  surprisingly 
near  the  truth.  But  before  he  can  make  such  estimates  he  must 
acquire  a  knowledge  of  the  scale  of  his  instrument  and  the  effect 
of  the  eyepieces  employed.  !N'ow  this  knowledge  can  only  be^ 
obtained  practically  by  measuring  distances  of  the  same  order  of 
magnitude  as  those  to  be  estimated,  or  by  relying  upon  such 
measures  already  made  by  an  observer  of  experience.  In  either 
case  the  estimate,  to  be  reliable,  must  be  based  upon  measured  or 
measurable  quantities. 

The  angular  diameter  of  the  central  disc  of  the  image  of  a  star 
of  the  fifth  or  sixth  magnitude,  as  formed  by  the  36-inch  refractor 
of  the  Lick  Observatory,  is  not  more  than  o"*io  ;  the  theoretical 
value  is  o"'i3.  The  discs  for  faint  stars  are  somewhat  smaller 
than  for  bright  stars.  The  apparent  thickness  of  the  spider- 
threads  used  as  micrometer- wires  in  this  instrument  is  very 
approximately  o"*io.  When  the  atmospheric  conditions  are 
favourable,  giving  good  images  of  the  stars,  and  when  a  sufficiently 
high  power  is  used,  the  micrometer-wire,  even  when  fully  illu- 
minated, may  be  seen  as  a  dark  wire  crossing,  and  almost  con- 
cealing, the  central  disc  of  the  star  which  it  bisects.  The  appear* 
ance  of  the  wire  as  a  dark  line  crossing  the  disc  makes  the 
bisection  of  the  disc  perfectly  definite;  it  also  makes  perfectly 
definite  the  simultaneous  bisection  of  two  separated  discs,  as  in 
the. measurement  of  position-angle  by  means  of  a  single  wire,  or 
of  the  distance  by  the  use  of  two. 

A  double  star  having  components  of  equal  or  nearly  equal 
brightness  can  be  measured  with  this  instrument  under  such 
atmospheric  conditions  as  often  prevail  at  Mt.  Hamilton,  when^ 
ever  the  distance  between  the  components  is  greater  than  the 
thickness  of  the  micrometer-wire.  When  the  distance  is  some- 
what less   than  this,  an  elongation  of  the  •  image  is  still  very^ 
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apparent,  and  an  approximate  determination  of  the  position-angle 
and  distance  may  be  obtained  by  measurement,  and  not  by  mere 
estimation.  When  the  apparent  distance  becomes  as  small  as 
o"*o5,  the  images  coalesce  and  appear  almost  or  quite  round,  even 
with  the  highest  powers  that  are  used,  viz.  2400  and  2600.  For 
distances  greater  than  o"'i5  the  images  of  the  stars  under  good 
atmospheric  conditions  are  clearly  separated,  and  then  measures 
can  be  made  with  certainty.  For  a  distance  of  a  third  of  a  second 
the  images  are  separated  by  a  space  several  times  their  own 
-diameters,  and  there  is  then  no  excuse  for  estimating  such  a 
distance  rather  than  measuring  it.  W.  J.  Hussey. 

[Professor  Hussey  here  gives  my  own  experiences  very  closely, 
merely  changing  his  o"'io  to  o"*i3,  and  o"'i3  to  o"'i7.  The 
•contention  of  Dr.  Hermann  Struve  is  contrary  to  all  my  experience^ 
.and  if  worked  out  for  a  7-inch  would  mean  that  stars  sepa- 
rated 2"'o  could  not  be  micrometrically  measured.  When  looking 
over  Dr.  8truve's  recent  measures  I  was  struck  with  the  absence 
of  close  pairs,  and  from  his  notes  came  to  the  conclusion  that  he 
was  using  wires  o"*25.  This  would  account  for  much  of  his 
difficulty. — T.  Lewis.] 


CORRESPONDENCE. 

To  the  Editors  of  *  Tlu  Observatory: 
The  Word  ''Almanac:' 

G-BNTLBMBN, — 

Mr.  Johnson  has  furnished  us,  in  your  last  number,  with 
much  interesting  information  respecting  early  almanacs,  but  I  must 
beg  to  demur  to  his  etymology  of  the  word.  It  has  been  much 
disputed,  and  has  been  usually  thought  to  be  of  Arabic  origin,  like 
many  other  words  of  which  the  first  syllable  is  a?,  the  Arabic  definite 
article.  At  any  rate,  the  fact  that  it  is  nearly  the  same  in  most 
Eiiropean  languages  is  proof  sufficient  that  its  root  is  not  to  be 
found  in  any  of  them.  rrof.  Skeat  thinks  it  may  be  Arabic,  but 
that  they  borrowed  the  second  syllable  from  the  Greek  ^^i/,  a 
month  ;  and  we  know,  by  the  analogy  of  almagesty  that  they  may 
have  formed  a  scientific  word  in  that  way.  On  the  other  hand, 
the  earliest  known  use  of  any  cognate  form  of  the  word  is  in 
Eusebius,  who  writes  in  his  Prceparatio  Evangelica  (iii.  92,  D), 
speaking  of  the  Egyptians  and  their  astrological  predictions :  «Sy 
Kol  ovonara  kv  toU  'A\fievi\iaKo7s  ^^/oerat, ....  This  led  Lenor- 
mant  to  the  very  probable  conjecture  that  the  word  nwy  in  fact  be 
of  Coptic  origin — al  in  that  language  signifying  calculation,  and 
men  memory;  so  that  the  whole  word  would  mean  "remembered**  or 
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"  recalled  "  calculation.     Of  this  Littre  remarks :  *'  L'etymologie^ 
egyptienne  a  une  certaine  probabilite." 

With  regard  to  the  calendars  on  square  sticks,  said  to  be  used  by 
our  Saxon  forefathers  under  the  name  of  ''  almonaght'' — that  is, all- 
moon-heed,  by  which  they  took  heed  or  regard  of  all  the  months  in 
the  year,  as  stated  in  the  late  E.  Nevrenham  Hoare's  'English  Eoots*^ 
(2nd  edition  1856  *,  p.  20), — the  only  known  authority,  I  believe,  for 
this  statement  is  Eicbard  Yerstegan,  aZto^  Bowlands,  who  published 
at  Antwerp,  in  1605,  "  A  Eestitution  of  Decayed  Intelligence,  in 
Antiquities,  concerning  the  most  noble  and  renowned  English 
Nation,"  dedicated  to  the  King,  James  I.  At  p.  58  of  this  quaint 
production  we  read  of  the  Saxons  in  England  :  "  They  used  to  en- 
grave upon  certain  squared  sticks  about  a  foot  in  length,  or  shorter 
or  longer  as  they  pleased,  the  courses  of  the  moons  of  the  whole 
year,  whereby  they  could  always  certainly  tell  when  the  new  moons, 
full  moons,  and  changes  should  happen,  as  also  their  festival  days; 
and  such  a  carved  stick  they  called  an  Al-mon-aght,  that  is  to  say, 
AU-moon-Tieed,  to  wit,  the  regard  or  observation  of  all  the  moons, 
and  here-hence  is  derived  the  name  of  Almanac.^^ 

A  considerable  part  of  this  book  is  occupied  with  etymologies, 
many  of  them  exceedingly  fanciful,  as,  for  instance,  when  he- 
attempts  to  prove  the  great  antiquity  of  the  English  language  from 
the  supposed  identity  of  "  babble  "  with  "  Bable,"  and  invents  a  story 
for  the  origin  of  the  proper  name  William,  that  it  was  first  given  to^ 
a  soldier  who  killed  a  Eoman  in  battle  and  put  on  his  (golden)  helm 
or  helmet.  It  is  impossible,  for  the  reasons  given  above,  to  accept 
his  derivation  of  almanac,  which  appears  to  be  a  mere  conjecture 
of  a  very  fanciful  kind. 

Eoger  Bacon  was,  I  believe,  the  first  English  writer  to  use  the 
word  almanac,  which  he  spells,  as  it  is  in  French  and  German, 
"  almanach.'*  The  spelling  "  almanack  "  or  "almanacke"  seems  to- 
have  begun  in  the  sixteenth  century ;  but "  almanac  "  is  now  almost 
universal,  excluding  the  unnecessary  final  Jc. 

Yours  faithfully, 

Blackheatb,  1902,  Aug.  8.  ^.  T.  LtNIT. 

The  Red  Spot  Region  of  Jupiter. 

Gentlemen, — 

In  reference  to  Mr.  Phillips's  letter  in  the  last  number  of 
the  Observatory^  I  beg  to  state  that  the  spot  he  and  Mr.  Denning 
saw  on  June  28,  under  i8°-2o°,  had  nothing  to  do  with  tha 
interesting  marking  of  the  opposition  of  1901,  which  extended 
over  30  degrees,  and  was  called  by  me  ^^  i^yramid-spot,^'  because  it 
consisted  of  pyramids,  first  in  the  number  of  one,  then  of  two,  ani 
at  last  of  three.  The  real  pyramid-spot  is  still  near  the  Great 
Eed  Spot,  where  I  measured  its  following  end  on  August  13  to 

*  The  author  was  Deaa  of  Waterfovd,  and  the  above  little  work  consists  of 
two  lectures  delivered  in  1855  to  the  Waterford  Mechanics*  Scientific  Instituted 
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75**,  which  agrees  well  with  Mr.  Phillips's  statement,  that  he  found 
it  under  8i°  22  days  before.  For  the  movement  of  the  pyramid- 
spot  was  of  48°  within  85  days  last  year,  so  that  it  is  quite  impos- 
sible for  it  to  make  the  same  distance  in  8  days  now,  as  it  must  be 
if  it  were  identical  with  the  spot  under  19°  on  June  28.  Yesterday 
I  found  that  the /pyramid  stood  just  above  the  right  shoulder, 
the  central  pyramid  formed  its  prolongation  into  the  S.T.B.,  and 
the  p  pyramid  is  probably  comprised  in  the  dark  matter  which  is 
forming  the  southern  border  of  the  Great  Eed  Spot  in  the  S.T.B. 
Particulars  of  my  interesting  observation  will  be  found  in  the  next 
number  of  our  Astronomische  JBandschau. 

Manora-Sternwarte,  Yours  faithfully, 

1902,  Aug.  14.  Leo  Bbenneb. 

LexelL 

Gentlemen, — 

As  there  seems  to  be  a  possibility  (one  cannot  call  it 
more)  that  Lexell's  "  lost  comet "  may  be  seen  again  shortly,  a  few 
words  respecting  that  mathematician  and  astronomer  may  be 
interesting  at  the  present  time.  Madler,  in  his  *  Geschichte  der 
Himmelkunde,'  vol.  i.  p.  473,  remarks  : — *'  Der  Komet  von  1769  *- 
1770  verdient  den  Namen  das  LexelFschen  mit  demselben  Eechte, 
wie  wir  den  von  kiirzester  Umlaufszeit  den  Encke'schen  nennen." 

Anders  Jobann  Lexell  was  born  on  the  24th  of  December, 
1740,  at  Abo,  in  Finland,  which  was  then  a  province  of  Sweden.. 
He  was  educated  at  the  University  there,  and  became  a  Professor, 
shortly  afterwards  removing  to  St.  Petersburg.  Under  the 
direction  and  encouragement  of  Euler,  he  calculated  the  orbit  of 
the  comet  of  1769  (discovered  a  few  days  before  the  usually- 
assigned  date  of  the  birth  of  Napoleon  I.,  though  this  may  have 
really  been  a  year  earlier),  and  published  the  result  under  the  title 
"  Recherches  et  Calculs  sur  la  vraie  orbit  elliptique  de  la 
Comete  de  1769":  the  elements  calculated  by  him  do  not  differ 
greatly  from  those  afterwards  determined  by  Bessel,  and  give  a 
period  of  about  2000  years  to  the  comet.  He  also  wrote  a 
considerable  number  of  papers  on  subjects  in  pure  mathematics, 
which  are  all  that  Larousse  mentions ;  also  (in  conjunction  with 
young  Euler  and  Krafft),  a  tract  *  Theoria  motuum  lunae,  una  cum 
tabulis  astronomicis ' ;  reduced  several  observations  for  longitude 
determinations  ;  and  calculated  the  parallax  of  the  Sun  from  the 
transits  of  Venus,  his  final  result  being  ^^^*6^,  His  work  on  the 
comet  of  1770  is  entitled  *  Reflexions  sur  le  Temps  p^riodique  des 
Gemotes  en  general,  et  principalement  de  la  Coro^te  de  1770.' 
I  need  not  go  into  the  history  of  this  comet  here,  which  is  well 
known.     M.  Schulhof  thinks  it  likely  that  one  discovered  by 

*  This  must  be  a  slip  on  the  author's  part ;  the  comet  was  discovered  by 
Messier  on  the  14th  of  June,  1770,  and  passed  its  perihelion  on  the  following 
Aug.  13.  It  was  the  only  comet  seen  in  1770,  as  1770  II.  was  not  disco verea 
till  1 77 1,  Jan.  10,  though  it  passed  its  perihelion  in  177O1  Nov.  22. 
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Prof.  Swift  on  the  20th  of  August,  1895,  and  calculated  to  be 
moving  in  an  elliptic  orbit  with  a  period  of  little  more  than  seyen 
years  (so  that  it  should  be  due  again  about  the  present  time,  bat, 
unfortunately,  in  an  unfavourable  position  for  observation),  may 
be  identical  with  it,  after  having  undergone  many  vagaries  in  its 
course  in  consequence  of  planetary  perturbation. 

Madler  remarks  that  this  work  of  Lexell  was  "  die  wichtigste 
fieiner  Schriften'';  but  probably  that  on  the  planet  afterwards 
called  Uranus  is  at  least  as  important.  It  is  well  known  that 
when  Herschel  discovered  that  planet,  he  regarded  it  as  a 
comet,  and  it  is  the  last  body  of  the  kind  referred  to  in  Fingr^s 
monumental  '  Cometographie.'  The  first  to  prove  it4B  planetary 
character  was  Lexell.  His  'Becherches  sur  la  nouvelle  Flanete 
•decouverte  par  Herschel'  appeared  in  1783  ;  and  he  died  on  the 
24th  of  December  in  the  following  year,  1784.  Lexell  was  in 
England  when  Uranus  was  discovered ;  and,  as  an  alternative  to 
Herschel's  name  **  Q^orgium  Sidus,"  proposed  "  the  Neptune  of 
Oeorge  III.,"  remarking  that  the  word  "  Sidus  "  was  not  properly 
jipplicable  to  a  planet.  Yours  faithfully, 

Blackheath,  1902,  Aug.  13.  W.  T.  LtwW. 

Edward  Pigott  and  the  Comet  of  1807. 

Obntlemen, — 

The  only  comet  seen  in  the  year  1807  was  a  large  one, 
visible  to  the  naked  eye,  and  appeared  in  the  month  of  Septemb^. 
Those  were  not  days  of  rapid. scientific  communication  ("  Schade," 
says  Bessel  on  the  subject),  and  it  was  discovered  independently 
by  several  persons  at  different  times,  the  first  probably  being 
Pons,  on  the  20th  of  September.  The  claim  made  by  an 
Augustinian  monk  at  Castro  Giovanni,  in  Sicily,  to  have  seen  it 
more  than  a  week  earlier  was  not  made  until  more  than  two 
months  afterwards  *,  and  cannot,  it  seems  to  me,  be  accepted  as 
.genuine. 

This  comet  has  a  melancholy  interest  for  us  as  Englishmen,  in 
that  it  was  the  subject  of  the  last  astronomical  observation  of 
Edward  Pigott,  who  discovered  the  first  comet  of  1783,  and  the 
variability  of  ri  AquilsB  and  other  stars,  a  class  of  observation  in 
which  he  was  closely  associated  with  his  younger  friend,  John 
•Goodricke,  the  discoverer  of  the  periodic  variability  of  Algol. 
Pigott,  in  the  latter  part  of  his  life,  resided  at  Bath,  and  whilst 
there  independently  detected  the  comet  of  1807  on  September  28. 
This  he  communicated  to  Sir  W.  Herschel  t,  after  which  nothing 
whatever  appears  to  be  known  about  him.  His  brother,  Charles 
"Gregory  Pigott,  took  the  name  of  Eairfax  on  coming  into  possession 
•of  the  GilHng  Castle  property  in  1793,  and  married,  in  the  fol- 
Jowing  year,  Mary,  sister  of  Sir  Henry  Goodricke  and  of  John 

*  Zach's  Monattiche  Correspondenz,  1809, 
t  Phil,  Trans,  for  1808,  p.  145. 
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Groodricke  the  astronomer,  who  had  died  in  1786,  as  is  recorded 
by  his  friend  Edward  Pigott  in  the  PhU,  Tram,  for  that  year 
(vol.  Ixxvi.  part  i,  p.  424)  in  these  terms  : — "This  worthy  young 
man  exists  no  more ;  he  is  not  only  regretted  by  many  friends, 
but  will  prove  a  loss  to  astronomy,  as  the  discoveries  he  so  rapidly 
made  sufficiently  evince ;  also  his  quickness  in  the  study  of 
mathematics  was  well  known  to  several  persons  eminent  in  that 
line."  Some  of  his  work  must  have  been  prosecuted  under  diffi- 
culties, as  he  was  deaf  and  dumb  from  birth.  This  is  mentioned 
\a  R.  Wolfs  '  Geschichte  der  Astronomie,'  and  also  in  his  '  Hand^ 
buch  der  Astronomie.'  I  have  not  been  able  to  find  any  con- 
temporary English  authority  for  this ;  but  I  am  informed  by 
Mr.  C.  A.  Goodricke,  of  Croydon,  author  of  '  History  of  the 
Goodricke  Family '  (to  which  I  referred  in  your  number  for  July), 
that  it  is  true.  Yours  faithfully, 

Biackheath,  1902,  Aug.  25.  W.  T.  LynN. 


OBSERVATORIES. 

Tub  following  notes  on  work  at  various  Continental  Observatories 
are  extracted  from  the  '  Vierteljahrsschrif fc  der  Astronomischen 
Gesellschaft/  and  refer  to  the  work  during  the  year  1901. 

Bahbubg.  Ernst  Hartwig, — The  heliograph  mounted  in  tower 
of  the  east  wing  was  used  regularly  from  June  and  a  number  of 
photographs  were  secured.  The  6-inch  refractor  was  used  on  150 
nights  for  observations  of  variable  stars,  including  a  fine  series  of 
Nova  Persei.  The  weather  was  unfavourable  for  heliometer 
measures  for  parallax.     Meteorology.     The  visitors  numbered  400. 

Berliit.  W,  Foerster. — Copy  for  press  is  finished  for  "  Results 
of  Observations  of  560  Stars,  with  proper  motions  for  233  Stars,'* 
also  for  *'  Estimates  of  Lunar  Longitudes,  Lunar  Diameters,  and 
of  Solar  Parallax  from  Occultations  from  1894  to  1897."  Portions 
of  these  have  already  appeared  in  the  Astronomische  Nachrichteny 
^os,  3754  and  3755.     Time-service. 

Beelin.  J.Batischinger, — (Astronomical  Computation  Institute.) 
The  work  for  1901  comprises  the  Astronomische  Jahrhuch,  1904; 
Elements  and  Ephemerides  for  small  planets;  collection  of 
tables  for  theoretical  astronomy  ;  historical  work,  &c. 

Bonk.  F.  Kilstner, — Revision  of  stars  for  the  1900*0  catalogue. 
The  new  refractor  has  been  used  for  double-star  work.  Amongst 
the  photographic  work  are  negatives  of  ly  CoronsB  (5'2  and  5*7  mag., 
dist.  o"*7)  and  OS  395  (5'8  and  67  mag.,  dist.  o"*7).  Dr.  Deich- 
muller  has  made  progress  with  the  new  Ten-year  Catalogue  (1890). 
Time- service. 
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B&BSLAU.  J,  Franz, — Work  on  Lunar  Craters,  diameters  of 
Sun  and  Venus.     Observations  of  Nova  Fersei. 

DtssELDOBF.  Wilhelm  Luther. — 102  observations  of  47  small 
planets,  bringing  the  total  observations  made  here  by  Bruunow, 
B.  Luther,  and  W.  Luther  up  to  2452,  of  which  B.  Luther  made 
1267.     He  also  discovered  47  small  planets. 

Geneva.  IL  Gauiier. — Time- service  and  '*  service  chrono- 
metrique."  The  number  of  pocket-chronometers  and  watches^ 
tested  in  1901  was  306,  a  diminution  of  222  on  1900.  The 
equatorial  was  employed  for  observations  of  small  planets  and  for 
Nova  Persei.    Meteorology. 

Hambubo.  M,  Schorr. — The  principal  work  appears  to  have 
been  the  preparation  for  publishing  the  Zone  Catalogue.  When  this 
is  completed  it  is  hoped  to  start  on  a  new  reduction  of  Bumker's 
Catalogue  (1836-55).  Time-service :  the  mean  error  of  the  Time- 
Ball  drop  was  o"*23  for  the  year.     Meteorology. 

Heidelbebg.  W.  Valentiiier,  — The  work  with  the  meridian 
circle  comprised 

1086  observations  of  Befraction  Stars. 
123  „  Polars  («  and  d  Ursae  Min.). 

10  „  Folarissima. 

25  „  Sun. 

532  „  Comparison  Stars. 

The  refractor  was  employed  in  observing  the  Gill  zodiacal 
catalogue  stars.  The  small  circle  was  used  for  parallaxes. 
Variation  of  latitude  work  by  the  Horrebow-Talcott  method, 
resulting  in 

49°  23'  5  2 "'94  from  104  pairs. 


1900  July 
Aug. 
Sept.  * 
Oct. 

23 
20 

16 
13 

Nov. 

20 

Dec. 

14 

1 90 1  Jan. 

12 

J^'eb. 

18 

March 

17 

April 

May 

June 

21 

14 
14 

July 
Aug. 
Sept. 
Oct. 

17 

^9 

27 
16 

Nov. 

13 

52 

•88 

5» 

96 

52 

•86 

f 

136 

52 

•89 

9J 

131 

52 

•91 

»» 

72 

52 

•96 

») 

72 

52 

•93 

»» 

147 

53 

•05 

5» 

143 

53 

•II 

» 

39 

53 

•14 

f? 

T14 

53 

•09 

1» 

211 

53 

•05 

V 

116 

53 

•03 

1> 

T06 

53 

•01 

J» 

95 

53 

•00 

»> 

66 

52 

•96 

» 

135 

52 

•87 

>> 

174 

J? 

J? 


Sept.  1902.]  Publications.  339 


PUBLICATIONS. 

A  Manual  or  AsTEoifOMT*. — Of  the  books  on  the  shelves  of 
an  astronomical  reference  library,  Prof.  Young's  'General  As- 
tronomy,' of  which  a  second  edition  was  published  some  years  ago, 
is  one  of  the  most  useful.  The  same  author  has  also  produced  a 
smaller  book,  *  The  Elements  of  Astronomy,'  not  so  well  known  on 
this  side  of  the  Atlantic  as  the  larger  volume ;  and  now,  finding 
that  there  is  need  for  a  work  of  size  intermediate  to  these,  he  has 
prepared  this  manual,  which  in  size  and  appearance  is  not  unlike 
the  *  General  Astronomy.'  It  contains  over  six  hundred  large 
octavo  pages,  it  is  illustrated  with  well-chosen  diagrams  and  excel- 
lent reproductions  of  the  latest  and  best  astronomical  photographs 
and  drawings,  and  the  printer  and  binder  have  exercised  their 
skill  and  care  so  as  to  produce  a  book  handsome  and  convenient 
to  use. 

The  book  treats  of  all  the  branches  of  astronomy.  It  describes 
instraments  and  celestial  objects,  methods  and  phenomena,  in  an 
accurate  and  complete  manner,  but  concisely.  Each  subject  is 
dealt  with  in  a  numbered  paragraph — the  last  number  is  705 — 
with  the  heading  in  bold  type,  so  as  to  catch  the  eye,  and 
often  with  an  incorporated  paragraph  in  smaller  type,  giving  the 
latest  development  of  the  matter  under  consideration  or  some 
special  point  in  connection  with  it,  which  is  brought  into  promi- 
nence by  the  change  in  the  appearance  of  the  page.  This  division 
into  paragraphs  does  not,  as  might  be  thought,  make  the  reading 
disjointed,  as  that  of  a  dictionary  or  encyclopaedia,  for  each  section 
hangs  generally  on  the  preceding,  so  that  the  subject  is  carried  on 
without  discontinuity.  Also  in  the  margin  there  is  found  a  pricis 
of  each  paragraph,  which  is  a  great  aid  to  the  work  considered  as 
a  reference  book.  Simple  formulae  are  given  when  required,  but 
the  intention  of  the  author  was  to  make  the  book  available  for 
persons  not  acquainted  with  the  higher  mathematics. 

In  our  last  number  this  book  was  mentioned  by  a  contributor, 
who  showed  that  it  was  brought  well  up  to  date  by  referring  to 
the  sections  on  Nova  Persei  and  Eros.  This  recognition  might  be 
extended  by  calling  attention  to  many  other  paragraphs.  There 
is,  for  instance,  a  picture  of  the  new  transit-circle  of  the  Wash- 
ington Naval  Observatory,  which  we  see  for  the  first  time,  and 
are  glad  to  do  so,  as  it  involves  some  novel  points  of  construction, 
and  there  is  also  an  illustration  of  the  altazimuth  recently  made 
by  Messrs.  Warner  &  Swasey  for  the  same  institution.     The 

*  'A  Manual  of  lA^tronomy.'  A  Text-book  by  Oharles  A.  Young,  Ph.D., 
LL.D.,  Professor  of  Astronomy  in  Princeton  University.  1902.  Ginn  &  Co., 
U.S.A.  and  London.    Price  los.  6d. 
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frontispiece  is  a  plate  of  the  Potsdam  new  equatorial  of  31^  inches. 
Many  quite  recent  suggestions  and  discoveries  are  mentioned,  and 
in  these  cases  it  is  eosy  to  see  the  cautiousness  of  the  author ;  he 
has  evidently  endeavoured  to  give  all  the  information  possible,  but 
has  refrained  from  making  definite  statements  about  matters  which 
are  as  yet  problematical.     In  the  sections  about  Mars,  for  instance, 
he  gives  the  planetary  surface  as  drawn  by  Keeler,  by  G-reen,  by 
Schmparelli,  and  by  Lowell,  and  a  sketch  of  Mr.  Lowell's  views, 
but  he  is  careful  to  state  that  certain  speculations  as  to  the  so- 
called  ** canals"  appear  premature.     As  to  the  supposed  ninth 
satellite  of  Saturn,  he  says,  ''  The  satellite,  if  it  exists,  is  too  small 
to  be  seen  with  any  existing  telescope,  but  we  can  photograph 
what  is  not  visible"  which  seems  a  very  fair  way  of  stating  the 
case.     Andre's  recent  suggestion  that  all  the  stars  are  revolving 
as  one  system  about  the  centre  of  gravity  of  the  whole  is  mentioned, 
with  the  warning  comment  that  the  evidence  for  any  such  general 
revolution  is  far  from  conclusive.     Li  writing  of  sun-spots,  Prof. 
Young  notes  a  suggested  period  of  thirty-five  years,  but  adds, 
"  the  time  covered  by  the  material  is  hardly  sufficient  to  warrant 
a  sure  conclusion ;"  and  to  this  it  may  be  added  that  the  whole  of 
the  two  chapters  about  the  Sun  are  written  in  a  very  clear  and 
impartial  manner,  and  give  in  a  small  compass  an  accurate  statement 
of  the  many  problems  presented  by  our  primary. 

It  will  DO  seen  from  the  above  that  the  book  includes  accounts 
of  most  of  the  recent  advances  in  astronomy,  and  it  is  difficult 
to  find  things  of  this  kind  which  are  omitted.  First,  in  the 
chapter  on  astronomical  instruments,  there  is  no  mention  of 
the  Eepsold  registering  micrometer,  although  two  other  devices 
to  the  same  end,  but  which  have  not  been  brought  into  such 
practical  effect  as  the  Eepsold,  are  given.  Then,  though  the 
various  ordinary  systems  of  co-ordinates  used  to  define  astro- 
nomical position  are  described,  there  is  no  mention  of  the  system 
of  co-ordinates  adopted  for  the  astrographic  catalogues  in  the 
preliminary  chapter,  nor  in  the  section  which  describes  the  astro- 
graphic  work.  It  is  almost,  if  not  quite,  time  that  this  system 
had  found  its  way  into  the  text-books.  In  the  sections  on  tele- 
scopes, which,  as  a  whole,  are  most  instructive,  giving,  as  they  do, 
in  simple  language,  the  optical  theory  of  the  telescope,  there  is  a 
small  mistake  of  detail,  which  it  may  be  well  to  correct.  The 
3-foot  reflector  at  the  Lick  Observatory  was  not  made  by 
Dr.  Common ;  we  believe  the  original  maker  was  Calver,  and 
that  it  has  since  undergone  modification  at  many  hands. 

We  have,  as  yet,  said  nothing  of  a  very  important  feature  of 
of  the  book,  considered  as  a  text-book.  At  the  end  of  each  chapter 
there  is  a  list  of  exercises,  generally  numerical  examples,  all  very 
ingenious  and  thought-inspiring,  in  proof  whereof  we  should  like 
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to  quote  many  of  them  did  space  allow.     The  following  are  chosen 
almost  at  random  : — 

(i )  How  much  longer  would  the  Earth's  period  be  if  it  were  a  mere  particle  ? 

(2)  What  is  the  magnitude  of  a  &tar  whose  brightness  is  iuTwo  that  of  a  first- 

magnitude  star  ? 

(3)  If  a  luminous  body  were  moving  towards  us  with  the  speed  of  light,  what 

would  be  the  effect  upon  the  apparent  length  of  the  portion  of  the 
spectrum  between  two  given  lines? 

When  it  is  rememhered  that  the  answers  to  these  questions  and 
many  others  like  them  can  he  readily  and  easily  found  from  the 
book,  and  that  it  contains  tables  giving  the  latest  determined 
information  together  with  lists  of  stellar  parallaxes,  radial  velocities, 
variable  stars,  and  elements  of  the  orbits  of  binary  stars,  it  will 
be  realized  that  this  is  certainly  a  work  for  the  beginner  in 
astronomy  as  well  as  the  more  advanced  student  to  have  ready  to 
hand.  H.  P.  H. 


Locktbr's  Shoet  Peeiod  in  Solae  Changes  and  eelated 
Phenomena. — The  connection  between  Indian  rainfall  and  solar 
activity  is  still  occupying  the  attention  of  Sir  Norman  Lockyer 
and  Dr.  W.  J.  Lockyer.  In  a  memoir  recently  presented  to  the 
Eoyal  Society  attention  has  been  specially  devoted  to  an  examina- 
tion of  the  variations  of  atmospheric  pressure  over  the  Indian 
area,  and  it  is  considered  by  the  authors,  on  a  somewhat  slender 
foundation  (as  it  appears  to  us),  that  the  variations  show  a  distinct 
period  of  .3^  years.  The  records  of  solar  phenomena  were  there- 
fore examined  to  find,  if  possible,  any  element  which  had  a  period 
corresponding  to  this,  and  in  the  reprint,  or  possibly  the  abstract, 
of  the  memoir  which  appeared  in  Nature  of  July  10,  curves 
showing  the  mean  latitude  of  the  sun-spots  and  the  latitude  of 
the  total  spotted  area,  are  given,  together  with  those  showing  the 
variations  in  the  total  area  of  the  sun-spots  year  by  year,  and  of 
the  number  of  prominences.  The  authors  claim  that  these  also 
show  a  3^ -year  period;  but  it  is  hard  to  detect  any  such  period 
in  the  curve  of  mean  latitude,  while  the  latitude  of  total  spotted 
area  is  so  easily  influenced,  one  large  group  of  spots  being  almost 
sufficient  to  change  its  sign,  that  its  record  as  a  physical  element 
is  of  little  value.  The  curve  of  total  spotted  area  certainly  has 
variations  besides  that  of  the  eleven-year  period,  but  any  law 
governing  these  is  as  yet  far  from  being  estabhshed.  The  authors 
of  the  memoir  guard  themselves  by  saying  that  the  short-period 
variation  is  not  alone  in  its  action,  but  that  it  is  apparently 
influenced  by  the  eleven-year  and  the  thirty-five  year  periods,  and 
add  that  further  investigation  is  in  progress. 
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The  Moon  and  Rainfall. — It  is  not  without  intention  that 
this  note  follows  the  preceding,  for  it  illustrates  the  danger  of 
basing  a  conclusion  on  limited  data.  Mr.  MacDowall,  who  fre- 
quently writes  on  such  subjects,  made  a  communicatioi^  to  Symons^s 
Meteorological  Magazine^  in  which  he  deduced  from  the  published 
figures  that,  in  the  years  1889  to  1900,  the  rainfall  at  Greenwich 
was,  in  each  year,  "greater  about  New  Moon  than  about  the 
middle  of  the  time  between  Full  Moon  and  Last  Quarter."  It 
must  be  added  that  Mr.  MacDowall  did  not  assert  that  this  fact 
held  universally,  and  for  all  years,  but  it  was  a  conclusion  that 
might  easily  have  been  drawn.  Mr.  William  Ellis,  with  character- 
istic cautiousness,  verified  Mr.  MacDowall's  result,  and  carried  the 
investigation  back  to  the  year  1862.  He  found  that,  in  the  first 
two  decades  following  1861,  the  difference  of  the  rainfall  at  the 
two  epochs  had,  in  the  mean,  the  opposite  sign  to  that  found  in 
the  original  investigation,  and  that,  in  the  decade  1892  to  1901, 
though  the  difference  was  in  the  same  sense  as  in  the  following 
ten  years,  its  value  was  considerably  less,  showing  that  the  recorded 
figures  did  not  warrant  any  physical  conclusion  being  drawn  from 
them.  As  Mr.  Ellis  says  :  "  Meteorological  investigations  of  this 
kind  cannot  be,  as  it  were,  rushed  or  settled  by  a  few  figures 
hastily  thrown  together.  Nature  does  not  so  readily  yield  up 
many  of  her  secrets." 


Clouds  and  Wbathbe  Signs*. — This  little  book  of  31  pages 
(reproduced  from  Knowledge)  is  designed  by  the  author  to  draw 
attention  to  what  he  describes  as  a  much-neglected  study,  that  of 
cloud-forms,  which,  as  he  says,  from  their  unquestionable  beauty 
and  variety,  have  an  interest  of  their  own,  apart  from  the  fact  of 
their  observation  being  of  such  value  in  the  forecasting  of  weather. 
The  classification  of  cloud-forms  into  seven  distinct  modifications 
by  Luke  Howard,  just  100  years  ago,  has  been  of  the  greatest 
value  to  meteorologists  by  enabling  them  readily  to  record  the 
prevailing  atmospheric  conditions  on  a  system  which,  easily  under- 
stood, became,  from  its  general  adaptability  and  excellence,  widely 
employed.  Some  of  these  divisions  themselves  include,  however, 
varieties  of  form,  to  take  more  complete  account  of  which  later 
meteorologists  have,  at  different  times,  proposed  more  extended 
systems  of  nomenclature ;  but,  although  these  may  have  their 
value  for  the  professional  meteorologist,  they  are  scarcely  so  suit- 
able for  the  many  amateur  meteorological  observers  who  do  so 
large  an  amount  of  good  and  useful  work.  The  more  simple 
Howard  system,  so  excellent  as  far  as  it  goes,  seems  in  general  to 
be  better  adapted  to  ordinary  practical  work. 

*  *  Clouds  and  Weather  Signs  (with  Original  Photographs).'  By  Com- 
mander D.  Wilson  Barker,  B.N.R.,  F.R.Met.Soc.  Office  of  Knowledge, 
1901.     IS, 
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Comm'  Wilson  Barker  gives  various  interesting  information  on 
cloud-forms,  the  result  of  his  own  personal  observation,  and  being, 
moreover,  a  very  successful  photographer,  he  has  accompanied 
these  remarks  by  copies  of  i6  original  photographs  of  clouds  which, 
whilst  being  excellent  specimens  of  the  different  cloud-forms,  are 
also  beautiful  pictures,  having  much  artistic  merit.  Comm'  Barker 
remarks  that  "  if  an  observer  be  a  photographer  as  well,  he  will 
find  open  to  him  in  Cloudland  a  fascinating  field  for  study  and  a 
limitless  variety  of  subject  for  his  art,*'  as,  indeed,  his  pictures 
themselves  show.  To  all  who  may  be  attracted  to  the  study  of 
atmospheric  changes,  this  little  book  should  prove  very  acceptable. 

W.  E. 


The  "  Flash  "-Spbcteum. — A  further  contribution  is  made  to 
the  problem  of  the  reversing  layer  in  a  paper  by  Dr.  Humphreys, 
in  the  June  number  of  the  Astrophysical  Journal,  in  which  he 
gives  the  results  he  obtained  in  Sumatra  in  the  eclipse  of  1901. 
He  was  situated  near  the  northern  limit  of  totality,  and  worked 
with  a  concave  grating  of  30  feet  focal  length,  without  slit  or  lens. 
He  gives  a  table  of  between  300  and  400  wave-lengths,  reaching 
from  X  31 18  to  \  5204.  These  are  the  strongest  lines  only  of  the 
"  flash  ''-spectrum,  and  nearly  all  are  identified  with  Unes  in 
E*owland's  solar  spectrum. 

In  view  of  the  controversies  on  this  subject  which  have  arisen 
in  the  interpretation  of  various  eclipse  spectra  since  1898,  between 
Prof.  Frost  and  Sir  Norman  Lockyer,and  later  between  Mr.  Ever- 
shed,  Prof.  Fowler,  and  Mr.  Mitchell,  we  quote  the  conclusions  of 
Dr.  Humphreys  : — "  I  have  tried  to  find  what  relations,  if  any, 
exist  between  the  lines  found  on  my  photographs  and  the  spectra 
of  the  elements  as  produced  under  various  other  conditions ;  but, 
so  far,  no  very  close  relation  has  been  discovered,  except  the 
natural  one  that  in  general  the  heavier,  and  only  the  heavier, 
Fraunhofer  lines  appear  as  bright  lines  in  the  flash,  and  that  the 
relative  intensities  in  the  two  cases  are  roughly  comparable.  A 
line  that  comes  out  strong,  both  in  the  arc  and  &park  spectrum,  is 
likely  to  appear  also  in  the  flash-spectrum.  Probably,  too,  the 
chances  are  more  than  even  in  favour  of  the  appearance  of  the 
*  enhanced '  lines ;  but  the  exceptions  are  too  many  and  too 
decided  to  justify  speculations  based  on  this  important  phe- 
nomenon  The  upper  and  lower  levels  of  the  Sun's  atmo- 
sphere contain,  in  the  main,  the  same  elements,  and  the  Fraunhofer 
Hnes  are  true  reversals  of  gaseous  bright  lines." 


( 
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NOTES. 

Thb  Lick  Observatory  Bulletin  No.  20  contaiDS  notices  of  two 
gifts  to  the  Observatory  amounting  to  3500  dollars. 

The  great  demand  for  photographs  has  resulted  in  special  means 
being  taken  to  provide  them,  and  the  Observatory  is  now  prepared 
to  supply  lantern-slides,  transparencies,  prints,  <&c.  of  any  negatives 
in  its  collection,  at  moderate  cost.  It  is  assumed  that  such  copies 
would  be  used  for  purposes  of  study  and  investigation ;  but  the 
right  to  publish  any  or  all  copies  without  special  permission  from 
the  Director  of  the  Lick  Observatory  woulct  not  attach  to  the  sale. 

Then  follows  the  announcement  of  variable  velocities  in  the  line 
of  sight  of  ^  Persei,  i|  Geminorum,  f  Herculis,  a  Equulei,  and 
o  Andromedae. 

Bulletin  No.  21  contains  another  hundred  new  double  stars 
discovered  by  Prof.  Hussey.  Sixty  of  these  are  under  i"'o 
separation. 

In  continuation  of  his  researches  on  planets  and  their  satellites, 
Dr.  T.  J.  See  publishes,  in  No.  3806  of  the  AstronomMche  Nach- 
richten,  the  measures  made  by  him  of  the  satellites  of  Uranus  and 
Saturn.  These  measures  were  made  with  the  Washington  26-inch 
refractor.  With  respect  to  the  measures  of  lapetus,  it  is  remarked 
that  "  The  construction  of  the  micrometer  is  such  that  in  spite  of 
the  great  distance  of  lapetus  it  could  be  referred  directly  to  Titan 
by  sliding  the  eyepiece.  By  this  process  it  is  expected  that  a 
somewhat  greater  degree  of  accuracy  is  attained  than  by  taking 
differences  of  declination  by  the  micrometer,  and  differences  of 
right  ascension  on  a  chronograph  as  is  sometimes  done." 

In  the  Astronomishe  Nachrichten  No.  3676  Dr.  See  stated  that 
the  computed  places  of  the  satellites  of  IJranus,  in  the  American 
Ephemeris,  were  37°  in  advance  of  the  observed.  This  Dr.  See 
now  states  is  an  error  due  to  the  ambiguous  wording  of  the 
Ephemeris,  which  still  represents  the  motion  of  these  satellites 
very  well,  and  no  great  change  in  the  places  would  be  effected  by 
a  revision  of  the  elements. 


We  notice  in  the  Comptes  Rendtis,  July  28,  that  M.  Deslandres 
is  continuing  his  measurements  of  the  rotation  of  the  planets  by 
means  of  the  spectroscopic  method.  He  uses  a  wide  slit  and 
moderate  dispersion.  M.  Deslandres  seems  satisfied  with  the 
results,  which  will  appear  shortly ;  in  the  present  paper  he  states 
that  the  rotation  of  tlranus  is  in  a  retrograde  direction. 


The  preliminary  report  of  the  Dutch  Eclipse  Expedition  of  190 1 
to  Sumatra  states  that  the  coconagraph  negatives  were  generally 
spoiled  by  cloud,  and  only  the  short  exposure  on  slow  plates  are  of  any 
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use.  Some  fine  prominences  and  details  of  the  inner  corona  were 
obtained  on  a  "  Lumiere  jaune  "  plate  in  the  40-ft.  coronagraph  lent 
by  the  U.S.  Naval  Observatory.  One  good  spectrograph  was 
obtained.  Professor  Julius  makes  a  special  point  of  the  doubling 
of  all  the  chromospheric  crescents,  which  he  assigns  to  the  pheno- 
mena of  anomalous  dispersion  of  the  chromospheric  light  and  not 
to  instrumental  causes.  In  the  observations  of  the  polarization  of 
the  coronal  light  it  is  shown  that  the  light  at  a  certain  distance 
from  the  Sun's  limb  is  more  strongly  polarized  than  that  nearer 
the  limb,  and  that  outside  this  distance  the  polarization  decreases 
again  with  the  distance. 

The  Queensland  Weather  Bukbatj. — The  office  of  Mr.  Clement 
L.  Wragge,  who  has  done  much  useful  work  in  collecting  and 
tabulating  meteorological  statistics  in  Queensland,  was  abolished 
on  June  30,  owing  to  the  necessity  of  economizing  in  the  public 
expenditure. 

"We  have  received  from  Prof.  Schuster  a  copy  of  a  memoir 
presented  by  him  to  the  Eoyal  Philosophical  Society  of  Glasgow, 
entitled  "The  Evolution  of  Solar  Stars,"  which  consists  of  a 
summary  of  our  spectroscopic  knowledge  of  the  different  types  of 
stars,  and  some  valuable  suggestions  based  thereon  as  to  the 
construction  of  the  Universe.  We  hope  to  give  this  adequate 
treatment  in  a  subsequent  number. 


From  an  Oxfokd  Note-Book. 

The  important  question  raised  by  Sir  David  Gill,  "  Are  the 
bright  stars  as  a  whole  rotating  with  respect  to  fainter  stars  as  a 
whole  ? "  has  received  some  attention  at  Oxford  during  the  last 
month.  Whether  we  should  have  started  during  the  holiday 
season  if  it  had  not  been  for  Mr.  Carpenter,  I  don't  know ;  but 
when  he  takes  a  holiday  from  his  work  at  Durham  he  likes  to 
come  to  the  Observatory  where  he  began  Hfe,  and  ask  for  some- 
thing to  do  in  memory  of  old  times.  Two  years  ago  his  "  holid^iy 
task"  resulted  in  showing  how  accurate  are  the  paper  charts 
published  by  the  French  observatories  (see  Mon,  Not,  Ix.  p.  618). 
This  year  it  was  suggested  that  he  might  commence  an  examination 
of  our  measures  of  stellar  photographs  to  see  whether  any 
rotation  of  bright  stars  relatively  to  faint  could  be  detected  in  the 
interval  available,  which  amounts  to  7  or  8  years.  The  work 
to  be  done  before  arriving  at  an  answer  is  considerable,  and 
Mr.  Carpenter  could  not  hope  to  complete  it.  But  before  he 
returned  to  Durham  he  had  got  so  far  as  to  find  indications  that 
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'a  positive  answer  would  come  out ;  and  with  this  fillip  to  our 
curiosity,  the  whole  stafE  was  put  on  the  work  for  a  few  days  to 
get  out  the  result. 


Thb  result  is  most  interesting.  In  the  belt  of  stars  about 
Declination  +26°  there  is  apparently  a  rotation  of  brighter  stars, 
relatively  to  faint ;  its  amount  is  about  o'*oo2  per  magnitude  per 
year,  which  is  not  unlike  the  quantity  found  by  Sir  David  Gill ; 
hut  its  sign  is  the  opposite  to  that  found  by  him.  There  may  o£ 
course  be  some  mistake :  a  mistake  of  sign  is  easy  to  make,  and 
when  once  made  rather  difficult  to  see,  even  when  straight  before 
one's  eyes.  But  care  has  naturally  been  taken  to  get  the  right 
sign.  As  an  independent  check  the  F.M.s  of  the  Groombridge 
stars  given  in  the  Introduction  to  the  last  Greenwich  Ten-Tear 
Catalogue  (1890*0)  were  examined  and  seem  to  show  an  effect  of 
about  half  the  above  amount  and  of  the  same  sign.  Is,  then,  the 
sign  different  in  the  N.  and  S.  hemispheres  ?  If  so,  the  phe- 
nomenon is  scarcely  likely  to  be  a  rotation.  The  whole  question 
is  so  important  that  it  seems  well  to  mention  these  results  at 
once,  with  a  word  of  caution  as  to  the  possibility  of  error  in  sign. 
The  material  on  which  they  are  based  will  of  course  be  published 
as  soon  as  possible. 


Webb  it  not  that  we  have  learned  from  experience  to  state  the 
results  of  observation,  irrespective  of  any  difficulty  in  Explaining 
them,  I  should  hesitate  to  write  the  last  paragraph  ;  for  it  is  not 
at  all  easy  to  form  a  conception  of  a  state  of  things  to  suit  these 
observed  facts  (assuming  no  mistake  of  sign).  The  coexistence  of 
two  actual  rotations  in  opposite  directions  in  the  two  hemispheres 
is  not  at  all  likely ;  and  Sir  David  Gill  has  already  remarked  upon 
the  insufficiency  of  **the  usual  hypotheses,  such  as  parallactic 
motion  due  to  translation  of  the  Sun  in  space  or  systematic  error 
in  R.A.  depending  upon  magnitude,"  to  explain  the  facts  con- 
cerning the  southern  hemisphere  alone,  without  the  extra  com- 
plication of  those  introduced  by  the  northern.  A  rather  artificial 
explanation  could  be  framed  on  the  hypothesis  that  the  brighter 
stars,  distributed  uniformly  round  the  Sun,  are  moving  with  it 
in  its  parallactic  motion,  while  the  fainter,  distributed  near  th^ 
plane  of  the  Milky  "Way,  are  more  stationary :  but  it  is  no4 
satisfactory  enough  to  give  in  detail,  especially  since  "  a  diagrapbm 
is  necessesairy,**  as  an  examinee  wrote  recently. 


Its  the  recently  published  volumes  of  the  Supplement  to  the 
Eivcyclopadia  Briiannica  there  is  an  important  article  on  Astronomy 
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by  Simon  Newcomb,  well-  worth  reading  carefully.  It  deals  more 
particularly  with  the  best  values  at  present  available  for  astror 
nomieal  constants ;  and  it  is  with  some  surprise  that  we  find 
2o"*53  given  as  probably  the  best  modem  value  of  the  constant  of 
aberration ;  for  it  is  scarcely  half-a-dozen  years  since  a  change 
from  2o"*45  to  2o"'47  was  made  as  the  result  of  a  solemn  Con- 
ference at  Paris,  and  all  our  national  ephemerides  were  upset  in 
consequence.  The  probably  best  value  of  the  Solar  Parallax  is 
given  as  8"*762,  which  again  differs  sensibly  from  the  8""8o 
adopted  at  Paris  in  1896.  However,  the  Paris  Conference  may 
serve  a  useful  purpose  in  warning  us  that  such  devices  have  their 
dangers,  and  should  be  used  with  discretion. 


Has  anyone  who  has  mounted  a  good  clock  in  the  neighbour- 
hood of  a  quantity  of  books  found  reason  to  suspect  the  latter  of 
injurious  influence  in  any  way,  e.  gi,  possible  rusting  of  the  clock 
xnechanism  ?  I  heard  of  an  instance  the  other  day  in  which  this 
effect  was  suspected  ;  but  a  single  instance  is  almost  valueless,  as 
the  number  of  possible  causes  for  rust  is  so  large.  A  comparison 
of  experiences,  with  either  positive  or  negative  results,  might  be 
of  great  value. 


In  holiday  times  one  may  make  the  acquaintance  of  curious  and 
miscellaneous  literature.  I  have  just  been  glancing  through  a 
little  book  called  "  Comets  and  Nebulae,"  published  by  T.  Nelson 
&  Sons ;  no  author  or  date  given,  but  the  latter  may  be  inferred 
from  the  table  of  minor  planets,  which  goes  only  to  Thisbe  (88). 
At  this  date  our  knowledge  was,  as  the  author  is  careful  to  point 
out,  not  quite  complete,  at  least  with  regard  to  meteors.  He 
announces  that  he  will  speak 

of  the  Milky  Way  and  its  myriad  clusters  of  shining  spheres ;  of  the  Comets, 
which  flash  through  the  infinite  as  on  wings  of  flame ;  of  the  Nehulsa,  which  so 
long  baffled  the  research  of  the  astronomer ;  and  of  the  Meteors,  which  are  stiil, 
in  some  respects,  a  difficult  and  curiotis  problem  (p.  1 5). 

The  italics  are  mine  ;  but  I  hope  I  do  the  author  no  injustice  in 
supposing  that  he  regarded  most  of  the  problems  of  astronomy  as 
solved — witness  his  reference  to  the  nebulae,  which  had  at  that 
time  been  accepted  as  clusters,  the  spectroscope  being  still  in  the 
future.  It  may  seem  astonishing  to  us  that  people  were  60  ready, 
40  years  ago,  to  believe  that  they  had  come  to  the  end  of  astro- 
nomical knowledge ;  but  such  a  state  of  things  is  not  uncommon 
in-  the  history  of  the  human  race. 
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Tub  fficts  ^ven  in  the  little  book  are  generally  correct,  for  die 
dat«.  The  main  purpose  is  to  point  out  the  moral  benefits  to  be 
derived  from  a  study  of  the  heayens : — 

Instead  of  devoting  ourselves  to  everyday  follies  and  fashions,  the  littla 
])ur8uits  of  little  men,  the  baubles  of  ambition,  and  the  gewsawa  of  wealth ;. 
instead  of  suffering  ourselves  to  be  led  astray  by  the  last  of  the  eyea^  and  the 
pride  of  life,  we  should  turn  our  attention  to  a  devout  study  of  the  wonden  of 
creation. 

A.S  I  write  these  words  I  can  see  from  the  window  the 
monotonous  succession  of  players  striking  from  the  first  tee  at 
St.  Andrews,  N.B.,  and  I  repeat  to  myself  the  words  about  '*  the 
little  pursuits  of  little  men,  the  baubles  of  ambition,'^  and  so  forth. 
They  afford  substantial  comfort,  as  I  could  not  get  a  match  this 
morning,  and  so  have  '^  turned  my  attention  to  a  devout  study  of 
the  wonders  of  creation,"  as  represented  in  this  little  book. 


A  COBBESFOKBENT  sends  me  the  following  quotation  from  '  The 
Luck  of  the  Vails,'  by  E.  F.  Benson  : — 


«( 


But  to-day,— to-day ! "  she  said,  "  at  this  hour  a  year  ago  ereoinff  fcU,  m 

it  is  fidling  now and  as  a  year  ago  a  young  moon,  silver  aod  afim,  was 

climbing  the  sky.** 

Now,  as  there  are  i2|  lunations  in  a  year,  my  correspondent 
writes,  this  is  a  little  difficult  to  accept.  If  Mr.  Benson  had  (mly 
made  it  two  years  ago  ! 


There  was  in  The  Sketch  for  April  4,  1900,  a  story  of  buried 
treasure  with  an  astronomical  basis ;  and  it  is  refreshing  to  find 
the  facts  for  once  represented  with  tolerable  correctness.  An  old 
parchment  indicates  tlie  spot  where  the  treasure  may  be  found : 
"  the  homed  beast  his  eye  and  the  bear  his  tayle  do  give  the  lyne : 
the  distance  be  ninety  and  seven  fathoms  ;  the  yeare  be  the  yeare 
of  fyre ;  the  night  be  the  eve  of  Martinmas ;  and  the  houre  be 
twelve."  The  "homed  beast  "  is  a  material  unicorn  in  the  grounds, 
but  the  bear  is  Ursa  Major,  and  search  is  made  at  a  spot  97  fathoms 
from  the  unicorn's  eye  towards  the  tail  of  the  Great  Bear  at 
midnight  on  Martinmas  eve,  but  at  first  nothing  is  found.  Then 
the  ingenious  man  of  the  story  takes  note  of  the  fact  that  the 
"  yeare  of  fyre,"  i.  e.  of  the  Great  Fire  of  London,  was  some  230 
years  ago,  and  precession  will  have  affected  the  star's  place*  He 
gets  an  astronomical  friend  to  make  the  calculation  for  him, 
corrects  the  line  accordingly,  and  triumphantly  finds  the  treasure. 
If  anyone  likes  to  calculate  the  allowance  to  be  made  in  feet  and 
send  I  he  answer,  I  shall  be  glad  to  give  it  publicity.  In  the  story 
we  are  only  told  that  "  my  sum  was  not  three  feet  out." 
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Meeting  of  the  British  Association  at  Belfast. — Subsection : 
Astronomy  and  Cosmical  Physics,  Extracts  from  the 
Address  by  Prof.  A.  Schuster,  Chairman  of  Subsection. 

Oua  proceedings  to-day  constitute  an  innovation  and  require 
a  few  words  of  explanation.  When,  a  few  years  ago,  some 
astronomers  felt  that  our  Association  bestowed  an  insufficient 
share  of  attention  on  their  subject,  an  easy  remedy  suggested 
itself  in  the  formation  of  a  special  subsection  devoted  to  that 
subject.  Such  a  subsection  was  accordingly  organized  at  Bradford 
and  Glasgow,  but,  for  reasons  which  are  perhaps  not  altogether 
to  be  regretted,  the  experiment  was  only  partially  successful.  In 
the  meantime  the  work  of  Section  A  became  heavier  and  heavier, 
and,  as  it  seemed  necessary  to  find  some  way  of  relieving  its 
meetings,  it  was  decided  to  band  over  to  the  already  established 
subsection  of  Astronomy,  other  subjects,  such  as  Meteorology, 
Terrestrial  Magnetism,  Seismology,  and,  in  fact,  anything  that  the 
majority  of  physicists  are  only  too  glad  to  ignore. 

When  the  Council  of  the  British  Association  asked  me  to  act 
as  President  of  such  an  enlarged  subsection,  I  was  very  doubtful 
whether  I  ought  to  accept  the  honour.  In  the  first  place,  I  felt 
incompetent,  owing  to  my  almost  complete  ignorance  of  most 
branches  of  astronomy,  and  in  the  second  place  I  do  not  approve 
of  the  formation  of  subsections  dealing  with  important  branches 
of  Physics.  If  I  eventually  consented,  it  was  partly  because  I 
lacked  the  strength  of  mind  to  refuse  an  honour  of  tins  kind,  but 
partly  because  I  was  glad  to  have  an  opportunity  of  raising  the 
whole  question  of  the  organization  of  our  meetings.  The  ground 
for  such  a  discussion  has,  however,  to  a  great  extent  disappeared, 
because,  when  the  Organizing  Committee  of  Section  A  met  in  the 
spring  there  appeared  amongst  those  present  a  sudden  revival  of 
interest  in  the  subjects  assigned  to  the  subsection,  and  it  was 
decided  that  the  main  section  should  not  meet  at  all  to-day  so  as 
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to  aJlow  its  members  to  help  us  in  our  discussions.  The  parent 
section  has,  therefore,  voluntarily  submitted  itself  to  absorption 
by  its  neglected  ofEspring,  which  now  has  to  show  that  Cosmical 
Physics  obeys  the  laws  of  Terrestrial  Physics,  and  that  good 
absorbers  are  also  good  radiators. 


The  question  I  wish  to  bring  to  your  notice  to-day  is  an  old  one: 
if  two  events  happen  simultaneously  or  one  follows  the  other  at  a 
short  interval  of  time,  does  this  give  us  any  reason  to  suppose  that 
these  two  events  are  connected  with  each  other,  both  being  due 
to  the  same  cause,  or  one  being  the  cause  of  the  other  ?   Everyone 
admits  that  the  simple  concurrence  of  events  proves  nothing,  but 
if  the  same  combination  recurs  sufficiently  often  we  may  reasonably 
conclude  that  there  is  a  real  connection.     The  question  to  be 
decided  in  each  case  is  what  is  "  sufficient "  and  what  is  "  reason- 
able."    Here  we  must  draw  a  distinction  between  experiment  and 
observation.     We  often  think  it  sufficient  to  repeat  an  experiment 
three  or  four  times  to  establish  a  certain  fact,  but  with  meteoro- 
logical observations  the  case  is  different,  and  it  would,  e.  ^.,  prove 
very  little  if  on  four  successive  full  moqns  the  rainfall  had  been  excep- 
tionally high  or  exceptionally  low.    The  cause  of  the  difference  lies 
in  the  fact  that  in  an  experiment  we  can  control  to  a  great  extent  all 
the  circumstances  on  which  the  result  depends,  and  we  are  generally 
right  in  assuming  that  an  experiment  which  gives  a  certain  result 
on  three  successive  days  will  do  so  always.     But  even  this  some- 
times depends  on  the  fact  that  the  apparatus  is  not  disturbed,  and 
that  the  housemaid  has  not  come  in  to  dust  the  room.     This  may 
he  difficult  to  secure  in  a  laboratory,  but  it  is  possible.     Here  lies 
the  difference.     In  the  upper  regions  of  the   atmosphere  it  is 
impossible,  and  we  are  never  sure  whether  some  unseen  hand  has 
not  made  a  clean  sweep  of  some  important  condition. 

When  we  cannot  control  accessory  circumstances  we  must 
eliminate  them  by  properly  combining  the  observations  and 
increasing  their  number.  The  advantage  does  not  lie  altogether 
on  the  side  of  experiment,  because  the  very  identity  of  condition 
under  which  the  experiment  is  performed  gives  rise  to  systematic 
errors,  which  Nature  eliminates  for  us  in  the  observational  sciences. 
In  the  latter  also  the  great  variety  in  the  combinations  which  offer 
themselves  allows  us  to  apply  the  calculus  of  probability,  so  that  in 
any  conclusion  we  draw  we  can  form  an  idea  of  the  chance  that 
we  are  wrong.  Astronomers  are  in  the  habit  of  giving  the  value 
of  the  "  prcbable  error  "  in  the  publication  of  their  observations. 
Meteorologists  have  not  adopted  this  custom,  and  yet  their  science 
lends  itself  more  readily  than  any  other  to  the  evaluation  of  the 
deviations  from  the  mean  result,  on  which  the  determination  of 
the  probable  error  depends.  We  look  forward  to  the  time  when 
weather  forecasts  will  be  accompanied  by  a  statement  of  the  odds 
*hat  the  prediction  will  be  fulfilled. 
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The  calculation  of  the  probability  that  any  relationship  we  may 
trace  in  different  phenomena  indicates  a  real  connection,  seems  to 
me  to  be  vital  to  the  true  progress  of  Meteorology,  and  although 
I  have  on  previous  occasions  drawn  attention  to  this  matter,  I 
should  like  once  more  to  lay  stress  on  it. 

The  particular  case  I  wish  to  discuss  (though  the  methods  are 
not  restricted  to  this  case)  is  that  in  which  one  of  the  two  series 
of  events  between  which  relationship  is  to  be  established  has  a 
<lefinite  period,  and  it  is  desired  to  investigate  the  evidence  of  an 
^qual  period  in  the  other  series. 

As  an  instance  we  may  take  the  investigation  of  a  connection 
between  the  Moon  and  earthquakes,  or  between  sun-spots  and 
rainfall.  The  question  to  be  decided  in  these  cases  would  be :  Is 
there  a  lunar  period  of  earthquakes  or  an  eleven  years'  sun-spot 
period  of  rainfall  ? 

Everyone  familiar  with  Fourier's  analysis  knows  that  there  is 
a  lunar  or  sun-spot,  or  any  other  period  in  any  set  of  events  from 
volcanic  eruptions  down  to  the  birth-rate  of  mice ;  what  we  want 
to  find  out  is  whether  the  periodicity  indicates  a  real  connection 
or  not. 


A  lunar  effect  on  earthquakes  is  in  itself  not  improbable,  as  we 
may  imagine  the  final  catastrophe  to  be  started  by  some  tidal 
deformation  of  the  Earth's  crust.  The  occurrence  of  over  7000 
earthquakes  in  Japan  has  been  very  carefully  tabulated  by  Mr.  Knott 
according  to  lunar  hours,  who  found  the  Fourier  coefficient  for  the 
lunar  day  and  its  three  first  sub-multiplea  to  be  10*3,  17*9,  10*9, 
3'97  ;  the  expectancy  on  the  hypothesis  of  chance  distribution  for 
these  coefficients  I  find  to  be  19*3,  157,  io'6,  5*02.  The  com- 
parison of  their  numbers  disproves  the  supposed  connection.  On 
the  other  hand,  the  investigations  of  Mr.  Davison  on  solar 
influence  have  led  to  a  result  much  in  favour  of  such  influence ; 
the  amplitude  found  being  in  one  series  of  observations  equal  to 
five  times,  and  in  the  other  to  fifteen  times  the  expectancy.  The 
probability  that  so  large  an  amplitude  is  due  to  accident  in  the 
first  case  is  one  in  300  millions,  and  in  the  second  the  probabilitv 
of  chance  coincidence  would  be  represented  by  a  fraction,  which 
would  contain  a  number  of  over  70  in  the  denominator.  We  may, 
therefore,  take  it  to  be  established  that  the  frequency  of  earth- 
quakes depends  on  the  time  of  year.  "With  not  quite  the  same 
amount  of  certainty,  but  still  with  considerable  probability,  it  has 
also  been  shown  that  earthquake  shocks  show  a  preference  for  the 
hours  between  9  a.m.  and  noon. 

A  great  advantage  of  the  scientific  treatment  of  periodical 
occurrences  hes  in  the  fact  that  we  may  determine  d  priori  how 
many  events  it  is  necessary  to  take  into  account  in  order  to  prove 
ja,n  effect  of  given  magnitude.  Let  us  agree,  for  instance,  that  we 
Are  satisfied  with  a  probability  of  a  million  to  one  as  giving  wn 
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reasonable  security  against  a  chance  coincidence.  Let  there  be  a 
periodic  effect  of  such  a  nature  that  the  ratio  of  the  occurrence  at 
the  time  of  maximum  to  that  at  the  time  of  minimum  shall  be  as 
i-f  X  to  I,  then  the  number  of  observations  to  establish  such  an 
effect  is  given  by  the  equation  n=.?>m^f\^. 

If  there  are  one  per  cent,  more  occurrences  at  the  time  of 
maximum  than  at  the  time  of  minimum,  X=*oi,  and  n  is  equal  to 
two  millions.  If  the  effect  is  5  per  cent.,  the  number  of  events 
required  to  establish  it  is  80,000. 

To  illustrate  these  results,  I  take  as  a  further  example  a  suggested 
connection  between  the  occurrence  of  thunderstorms  and  the  relative 
position  of  Sun  and  Moon.  Among  the  various  statistical  investi- 
gations which  have  been  made  on  this  point,  that  of  Mr.  McDowall 
lends  itself  most  easily  to  treatment  by  the  theory  of  probability. 
One  hundred  and  eighty-two  thunderstorms  observed  at  Greenwich 
during  a  period  of  14  years  have  been  plotted  by  Mr.  McDowall 
as  distributed  through  the  different  phases  of  the  Moon,  and  seem 
to  show  a  striking  connection.  I  have  calculated  the  principal 
Fourier  coefficient  from  the  data  supplied,  and  find  that  it  indicates 
a  lunar  periodicity,  giving  for  the  ratio  of  the  number  of  thunder- 
storms near  New  Moon  to  that  near  Pull  Moon  the  fraction  8*17 
to  4*83. 

This  apparently  indicates  a  very  strong  effect,  but  the  inequality 
is  only  twice  as  great  as  that  we  should  expect  if  thunderstorms 
were  distributed  quite  at  random  over  the  month,  and  the  proba- 
bility of  a  true  connection  is  only  about  20  to  i.  No  decisive 
conclusion  can  be  founded  on  this,  the  number  of  thunderstorms 
taken  into  account  being  far  too  small.  We  might  dismiss  as 
equally  inconclusive  most  of  the  other  researches  published  on  the 
subject  were  it  not  for  a  remarkable  agreement  among  them,  that 
a  larger  number  of  storms  occur  near  New  Moon  than  near  Full 
Moon. 


I  believe  that  the  curve  which  connects  the  intensity  with  the 
period  will  play  an  important  role  in  meteorology.  It  is  a  curve 
which  ought  to  have  a  name,  and  for  want  of  a  better  one  I  have 
suggested  that  of  periodograph.  To  take  once  more  barometric 
variations  as  an  example,  it  is  easy  to  see  that  just  as  in  the  case 
of  white  light  the  periodograph  would  be  zero  for  very  short,  and 
probably  also  for  very  long  periods.  There  must  be  some  period 
for  which  intensity  of  variation  is  a  maximum.  Where  is  that 
maximum?  And  does  it  vary  according  to  locality?  The  answer 
to  these  questions  might  give  us  valuable  information  on  the 
difference  of  climate.  Once  the  periodograph  has  been  obtained, 
the  question  of  testing  the  reality  of  any  special  periodicity  is  an 
extremely  simple  one.  If  h  be  the  height  of  the  periodograph, 
the  probabiKty  that,  during  the  time  interval  chosen,  the  square  of 
the  Fourier  coefficient  should  exceed  Tcli  is  ^~**.     If  we  wish  thi& 
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quantity  to  be  less  than  a  million,  Jc  must  be  about  1 1  ;  so  that  in 
order  to  be  reasonably  certain  that  any  periodicity  indicates  the 
existence  of  a  truly  homogeneous  variation,  the  square  of  the 
Pourier  coefficient  found  should  not  be  less  than  ii  times 
the  corresponding  ordinate  of  a  periodograph. 

I  have  calculated  in  detail  the  periodograph  of  the  changes  of 
magnetic  declination  at  Qreewich,  taking  as  basis  the  observations 
published  for  the  25  years,  1871-95.  It  was  not  perhaps  a  very 
good  example  to  choose,  on  account  of  the  complications 
introduced  by  the  secular  variation,  but  my  object  was  to  test  the 
very  persistent  assertions  that  have  been  made  as  to  the  reality 
of  periodic  changes  of  26  days  or  thereabouts.  The  first 
suggestion  of  such  a  period  came  from  Hornstein,  of  Prague, 
who  ascribed '  the  cause  of  the  period  to  the  time  of  revolution 
of  the  Sun  round  its  axis.  He  only  discussed  the  records 
for  one  year's  observations,  but  the  evidence  he  offered  was 
sufficient  to  impress  Clerk  Maxwell  with  its  genuineness.  Since 
Hornstein's  first  attempts  a  great  many  rough  and  some  very' 
elaborate  efforts  have  been  made  by  himself  and  others  to 
prove  a  similar  period  in  various  meteorological  variations.  The 
period  found  by  different  computors  differed,  but  there  is  a  good 
deal  of  latitude  allowed  if  the  rotation  of  the  Sun  really  has  an 
effect  on  terrestrial  phenomena,  because  the  anerular  velocity  of 
the  visible  solar  surface  varies  with  the  latitude.  Hornstein  himself 
and  some  of  his  followers  deduced  a  period  not  differing  much 
from  26  days,  while  Prof.  Prank  Bigelow,  using  a  large  quantity  of 
material,  finds  26*68  days,  and  Eckholin  and  Arrhenius  return  to 
26  days,  or,  as  they  put  it  more  accurately,  to  28-929  days.  The 
two  latter  investigators  do  not,  however,  adopt  the  idea  that  this 
periodicity  is  due  to  the  rotation  of  the  Sun.  None  of  these 
periods  can  stand  the  test  of  accurate  investigation. 

As  the  result  of  my  calculations  I  can  definitely  state  that  the 
magnetic  declination  at  Greenwich  shows  no  period  between  25*5 
and  27*5  days  having  an  amplitude  as  great  as  6"  of  arc.  The 
influence  of  solar  rotation  on  magnetic  variation  may  therefore  be 
considered  to  be  definitely  disproved. 


The  subjects  with  which  our  subsection  is  concerned  deal  with 
facts  which  are  revealed  to  us  by  observation  more  frequently 
than  by  experiment.  There  is  in  consequence  a  very  real  danger 
that  the  importance  of  observation  misleads  us  into  mistaking  the 
means  for  the  end,  as  if  observation  alone  could  add  anything  to 
our  knowledge.  An  observation  made  for  its  own  sake,  and  not 
for  some  definite  scientific  object,  is  a  useless  observation ;  perhaps 
worse  than  useless,  because  it  encumbers  the  shelving  space  in  our 
brains,  which  is  no  more  unlimited  than  that  in  our  libraries. 
Science  is  not  a  museum  for  the  storage  of  disconnected  facts  and 
the  amusement  of  the  collecting  enthusiast.    I  dislike  the  name 
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*'  observatory  "  for  the  astronomical  workshop,  for  the  same  reason 
that  I  should  dislike  my  body  to  be  called  a  food  receptacle.    Your— 
observing  dome  would  be  useless  without  your  computing  room 
and  your  study.     What  you  want  is  an  Astronomical  Laboratory, 


a  Meteorological  or  Magnetic  Laboratory,  attaching  to  the  word 
"  laboratory  "  its  true  meaning,  which  is  a  workshop  in  which  eye»- 
and  hands  and  brains  unite  in  producing  a  combined  result. 

The  problems  which  confront  the  astronomer  being  more  definite 
than  those   of   Meteorology,  Astronomy   has   grown   under  th&- 
stimulus  of  a  healthy  tradition.     Hence  it  it  generally  recognized^ 
at  any  rate  in  the  principal  observatories,  that  the  advance  o¥ 
knowledge  is  the  chief  function  of  the  observer.      Nevertheless^ 
the  President  of  the  Astronomical  Department  of  Section  A  last 
year  (Professor  H.  H.  Turner)  has   found  it  necessary,  in  his 
admirable  address,  to  warn  us  against  the  danger  there  is,  that  the 
astronomer  should  allow  himself  to  be  swallowed  up  in  a  routine 
work  and  mere  drudgery. 

The  descent  is  easy :  You  begin  by  being  a  scientific  man,  you 
become  an  observer,  then  a  machine,  and  finally — if  all  goes  well — 
you  design  a  new  eyepiece. 

If  such  a  danger  exists  in  Astronomy,  what  shall  we  say  about 
Meteorology  ?  That  science  is  bred  on  routine,  and  drudgery  is 
often  its  highest  ambition.  The  heavens  may  fall  in,  but  the  wet 
bulb  must  be  read.  Observations  are  essential,  but  though  you  may 
never  be  able  to  observe  enough,  I  think  you  can  observe  too 
much.  I  do  not  forget  the  advances  which  Meteorology  has  made 
in  recent  years  ;  but  if  you  look  at  these  advances,  I  think  you  will 
find  that  most  of  them  do  not  depend  on  the  accumulation  of  a 
A'ast  quantity  of  material.  The  progress  in  some  cases  has  come 
through  theory,  as  in  the  applications  of  Thermo-dynamics,  or 
through  special  experiments,  as  by  kite  and  balloon  observations, 
and  when  it  has  come  through  the  ordinary  channels  of  observation, 
only  a  comparatively  short  period  of  time  has  been  utilized.  It 
would  not  be  a  great  exaggeration  to  say  that  Meteorology  has 
advanced  in  spite  of  the  observations  and  not  because  of  them. 


Most  earnestly  do  I  believe  that  the  subjects  of  Meteorology 
and  Terrestrial  Magnetism,  and  possibly  also  of  Atmospheric 
Electricity,  could  be  most  quickly  advanced  at  the  present  moment, 
if  all  observations  were  stopped  for  five  years,  and  all  the  energy 
of  all  observers  and  computors  concentrated  on  the  discussion  of 
the  results  obtained,  and  the  preparation  of  an  improved  scheme 
of  observation  for  the  future.  When  we  have  made  up  our  minds 
what  to  do  with  the  observations,  when  we  have  actually  done  it ; 
when  we  know  where  our  present  instruments  require  refining  or 
supplementing,  and  especially  when  \^'e  have  found  out  whether 
we  have  not  spent  much  time  and  trouble  on  unnecessary  detail, 
then  the  time  will  have  arrived  for  us  to  draw  up  an  economical, 
sufficient,  and  efficient  scheme  of  observations.     At  present  we  are 
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disinclined  to  discontinue  observations,  though  recognized  as 
useless,  for  fear  of  causing  a  break.  We  make  ourselves  slaves  to 
so-called  "  continuity,"  which  is  important,  but,  may  be,  and  I 
believe  is  being,  too  dearly  purchased. 

There  are  no  doubt  some,  though  probably  not  very  many, 
observations  which  it  is  necessary  to  carry  on  continuously  over 
long  periods  of  time.  But  at  present  we  are  groping  in  the  dark, 
and  go  on  observing  everything,  and  always  in  the  hope  that  some 
time  the  observations  might  prove  useful.  Our  whole  point  of 
view  in  this  respect  wants  altering.  We  should  fix  on  our 
problem  first  and  tlien  provide  the  observations  which  are  necessary 
for  the  solution  of  the  problem.  Let  us  restrict,  in  the  first 
instance,  the  secular  observations  to  the  smallest  number,  and 
concentrate  our  attention,  for  short  periods  of  time,  on  some 
special  question.  Let  us  have,  for  instance,  two  or  three  years  of 
thunderstorm  observations,  all  countries  joining  in  concentrating 
their  energies  to  the  elucidation  of  all  the  various  features  of  their 
phenomena.  When  that  is  accomplished  it  will  probably  be  found 
that  thunderstorms  mav  be  left  to  shift  for  themselves  for  a  while, 
and  attention  might  be  directed  to  some  other  matter.  The  whole 
question  of  lunar  influence  on  Meteorological  phenomena  might  be 
settled  in  a  comparatively  short  space  of  time,  if  the  civilized 
countries  of  the  world  could  agree  to  record  all  observations 
during  a  few  years  according  to  lunar  instead  of  solar  co-ordinates. 
Other  problems  will  readily  suggest  themselves  to  you,  and  several 
might  possibly  be  dealt  with  simultaneously. 

The  great  reform  I  have  in  view  is  this : — Before  you  observe, 
make  sure  that  your  observations  will  be  useful  and  will  help  to 
answer  a  definite  question. 

I  hope  that,  though  my  frankly  outspoken  criticisms  may  not 
command  universal  assent,  you  will  agree  that  there  is  some 
foundation  for  them,  and,  if  so,  the  time  is  obviously  not  well 
chosen  when  observational  science  can  be  separated  from  its 
mathematical  and  experimental  sisters.  We  hope  that  Cosraical 
Physics  may  remain  an  integral  portion  of  Section  A,  and, 
though  we  acknowledge  our  weaknesses,  we  claim  to  have  also 
something  to  teach. 


Meteor  from  a  Radiant  near  Fomalhaut, 

While  watching  the  sky  on  August  25,  at  10^  50",  a  rather 
conspicuous  meteor  with  a  thick  train  of  sparks  crossed  my  zenith, 
traversing  a  path  of  45°  from  319°  -f  4o*4;o  256°  +76°.  It  had  a 
dull  nucleus  of  perceptible  diameter,  though  I  rated  it  as  only 
2nd  mag.,  and  its  duration  of  flight  equalled  about  7  seconds* 
The  meteor  sailed  very  slowly  across  the  sky,  and  seemed  to  flnd 
great  difficulty  in  struggling  through  the  air. 

Mr,  jC.  L.  Brook,  of  Meltham,  near  Huddersfield,  also  observed 
the  meteor,  and  described  it  as  a  small,  dull  fireball  moving  slowly 
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and  increasing  in  brightness  towards  the  end.     Mag.  4  to  2  and 
duration  3^  seconds.     Path  304°  — 16°  to  287!°  — 8|°. 

The  two  observations  were  made  under  very  favourable  circum- 
stances, and  show  that  the  meteor  was  a  belated  member  of  a 
shower  at  339°  —26°  near  Fomalhaut  in  Piscis  Australia.  The 
heights  of  the  object  were  from  65  to  57  miles  from  over  2  miles 
S.  of  Eadstock,  Somerset,  to  5  miles  E.  of  Hay,  Hereford. 
Length  of  path  59  miles  and  velocity  ii|  miles  per  second  from  a 
mean  of  the  two  estimates  of  duration.  The  radiant  was  near  the 
horizon  in  S.S.E.  at  the  time,  and  the  meteor  is  interesting  as 
supplying  further  evidence  of  the  fact  that  the  long-pathed,  very 
slow-moving  meteors  are  almost  invariably  directed  from  radiant^ 
near  the  horizon  in  the  S.  or  W.  sky. 

It  would  be  useful  to  hear  of  further  descriptions  of  the  meteor, 
or  of  any  of  the  following  objects  which  have  been  selected  from 
a  number  of  recent  observations  obtained  at  Bristol  and  Meltham. 
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Observations  during  the  last  few  years,  from  about  the  middle 
of  August  to  the  middle  of  September,  have  proved  that  there  are 
two  well-defined  southern  showers  in  Capricornus  and  E.  region 
of  Aquarius,  from  the  points  323°  —  24°  and  353°  —11°. 

Bishopston,  Bristol,  W.  F.  DeNNING. 

1902,  Sept.  14. 


Solar  Stars  *. 

De.  Schuster,  as  everyone  knows,  thinks  for  himself,  and  thinks 
definitely.  His  conclusions,  moreover,  are  based  on  exact  know- 
ledge, and  lie  is  accustomed  to  bring  them,  when  they  admit  of  it, 
to  strict  numerical  trial.  What  he  writes,  then,  must  always 
meet  with  respectful  attention,  especially  when  the  subject  treated 
of  is  of  such  particular  interest  as  that  of  the  mutual  relations  of 
stellar  families. 

The  status  of  solar  stars  cannot  be  determined  offhand.  A 
number  of  difficult  and  delicate  questions  have  first  to  be  answered, 
and  their  ramifications  go  deep  down  to  the  very  foundations  of 
astrophysical  science.  To  trace  them  out  in  detail  would  need 
years  of  experiment  and  volumes  of  exposition.  It  must  suffice 
for  the  present  to  recognize  that  they  exist,  and  may,  for  anything 
we  can  tell,  be  of  very  wide  import.  Dr.  Schuster,  meanwhile, 
has  adopted  the  promising  coiu'se  of  seeking  in  the  Sun  a  key  to 
the  riddles  set  by  the  stars.  The  Sun,  at  any  rate,  presents  a 
fcroad  disc,  open  to  inspection ;  the  stars  are  "  atoms  of  intensest 
light,"  defying  localized  scrutiny.  They  present  to  us  in  short- 
hand what  is  written  at  full  length  on  the  solar  page.  If  our 
enquiries  are  to  be  ordered  aright,  they  must  then  begin  with  the 
fair  text,  although  it  convey  meanings  often  hard  to  understand. 

Dr.  Schuster  tabulates  at  page  12  of  his  reprinted  paper  some 
instructive  results,  calculated  by  himself,  chiefly  from  Eitter's 
data,  as  to  "  the  density,  the  pressure,  and  the  temperature  of  a 
star  having  the  same  mass  and  size  as  the  Suu ;  and  behaving 
like  a  perfect  gas  in  a  state  of  convective  equilibrium."  And  first 
we  notice  the  "  curious  fact,"  which,  as  the  author  says,  "  is  not 
perhaps  without  significance,"  that  the  computed  central  density 
**  is  only  very  little  in  excess  of  the  density  which,  according  to 
the  most  careful  recent  estimate,  is  to  be  ascribed  to  the  central 
portion  of  tlie  Earth,  and  again,  that  that  estimate  is  very  little  in 
excess  of  the  density  of  solid  iron."  The  figure  arrived  at  is  8*44 
times  the  density  of  water ;  but  it  corresponds  to  the  inconceivable, 
though  far  from  unlikely,  pressure  of  approximately  8500  biUion 
atmospheres.  Halfway  to  the  surface  the  compactness  of  the 
solar  globe  nearly  equals  that  of  hematite,  the  pressure  having 
diminished  to  less  than  one  quarter  its  maximum  value ;  while, 

*  *  The  Evolution  of  Solar  Stars.'  By  Prof.  Arthur  Schuster,  F.R.S. 
Proceedings  Boyal  Philosophical  Society  of  Glasgow,  6  November,  1901. 
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forty-four  thousand  miles  still  higher  up,  or  at  a  level  about 
260,000  miles  from  the  centre,  the  compressed  vapours  and  gases, 
under  a  weight  of  superincumbent  strata  equivalent  to  one-thousand 
billion  atmospheres,  possess  the  density  of  gypsum.  All  this  is 
very  much  what  might  have  been  expected  ;  but  the  accompanying 
temperatures  pass  the  bounds  of  credibility.  They  depend,  to 
some  extent,  upon  the  assumed  nature  of  the  substance  or  sub- 
stances constituting  the  Sun,  and  the  figures  in  the  Table  apply 
to  hydrogen  in  its  ordinary  diatomic  state.  Its  temperature  at  the 
centre  of  the  solar  globe  comes  out  24  million  degrees  centigrade ; 
while  if  monatomic  iron  be  substituted,  the  estimate  has  to  be 
raised  to  672  million  degrees  !  Thermal  arithmetic  breaks  down 
long  before  this  transcendental  pitch  is  attained.  Such  numbers 
are  without  meaning ;  they  stand  for  no  facts  ;  they  convey  no 
ideas.  Indeed,  they  are  given  only  as  illustrating  the  failure  of 
the  process  by  which  they  were  arrived  at — a  failure  due,  as 
Dr.  Schuster  expressly  mentions,  to  the  incompleteness  of  the 
data  serving  as  the  basis  of  his  equations,  which  included  no 
allowance  for  effects  of  radiation,  conduction,  or  diminishing 
compressibility  towards  the  centre. 

His  discussion  of  convective  action  within  the  body  of  the  Sun 
is  all  the  more  important  because  of  the  inadequate  attention 
sometimes  paid  to  that  leading  trait  of  the  solar  economy.     Thus, 
he  shows  that,  since  the  whole  of  the  heat  contained  in  a  super- 
ficial layer  370  metres  thick  is  radiated  away  into  space  in  each 
second  of  time,  this  shell  of  exhausted  matter  has  to  be  replaced, 
second  by  second,  from  the  interior,  if  the  thermal  outflow  is  to 
be  maintained ;  and  he  computes  at  one  thousand  miles  an  hour 
the  velocity  of  the  currents  by  which  the  exchange  is  effected, 
allowing  a  pressure-difference   of   one   atmosphere  between  the 
ascending  and  descending  flows  :  unless,  that  is  to  say,  an  appreci- 
able  portion  of  the  heat  be  supplied  by  some  such   means  as 
interior  radiation.    This  seems  unlikely,  but  the  possibility  is  held 
by  our  author  in  reserve.      What  remains  certain  is  that   the 
imperative  necessity  for  the  transport  of  heated   materials  from 
within  outward  determines  the  mode  of  circulation  in  the  vast 
organism  which  has  for  us  literally  a  vital  interest.     What  is  true 
of  the  Sun  is  true  of  the  stars.      They  necessarily  radiate  more 
intensely   in  proportion  to   the   rapidity    with    which    stores   of 
energy  can  be  brought  to  the  surface ;  arid  t>his  augments  with  the 
effectiveness  of  gravity,  but  slackens  with  the  growth  of  viscosity. 
The  extraordinary  superficial  lustre  belonging  certainly  to  helium 
and  hydrogen  stars,  and  probably  to  giant  stars  of  the  solar  type, 
like  Capella  and  Canopus,  shows  conclusively  that,  in  the  more 
primitive   globes  as  w  ell  as  in  some  with  a  more   *'  advanced " 
spectrum,  the  balance  of  conditions  strongly  favours  sub-photo- 
spheric  mobility. 

On  the  thorny  subject   of   relative   stellar  temperatures,  Dr. 
Schuster  makes  some  useful  remarks.     Indefiniteness  of  phrase- 
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ology  here,  as  in  many  other  cases,  has  tended,  he  says  with 
truth,  to  confuse  the  issue.  The  validity  of  "  Lane's  Law,"  that 
gaseous  bodies  grow  hotter  as  they  contract,  cannot  be  tested  by 
observations  from  the  outside.  And  only  observations  from  the 
outside  are  possible  to  us.  "  We  do  not,"  he  continues,  "  observe 
the  temperature  of  the  centre,  or  the  temperature  of  the  gaseous 
mass  below  the  photosphere,  and  it  is  with  this  temperature  that 
the  theoretical  analysis  deals.  What  we  can  observe  is  the 
photosphere  and  the  absorbing  layer  above  it,  and  the  tempera- 
tures of  these  portions  of  the  Sun  are  not  touched   by  Lane's 

theory The  surface  of  a  star  is  pouring  out  energy  in  the  form 

of  radiation,  and  the  temperature  of  the  surface  will  depend  on 
the  balance  of  a  number  of  delicately  poised  conditions." 

That  it  is  higher  for  Sirian  than  for  solar  stars,  he  considers  to 
be  proved  by  the  results  of  Professor  Nichols's  experiments  on 
stellar  heat-radiation,  lately  carried  out  with  the  utmost  care  at 
the  Yerkes  Observatory.  They  indicated  the  possession  by 
Arcturus  of  double  the  heat-power  of  Vega,  although  we  receive 
from  each  object  approximately  the  same  amount  of  light.  The 
obvious  inference  is  drawn  by  Dr.  Schuster  that  the  maximum  of 
energy  being  situated  considerably  lower  down  in  the  Arcturian 
than  in  the  Vegan  spectrum,  it  must  be  derived  from  a  proportion- 
ately cooler  source.  But  when  we  take  into  account  the  respective 
effects  of  absorption  in  the  atmospheres  of  the  two  stars,  we  find 
the  grounds  for  the  inference  to  disappear ;  for  in  solar  stars  the 
shortest  wave-lengths  are  predominantly  arrested,  while  in  Sirian 
stars  they  issue  forth  almost  unimpeded.  A  reddish  veil  covers 
the  discs  of  the  former  class  of  objects.  Its  removal  would  at 
qnce  give  a  great  extension  to  their  ultra-violet  spectra,  and  cause 
them  to  show  the  steely  glitter  of  Golconda  brilliants  instead  of 
the  "  off-colour "  assimilating  them  as  they  are  rather  to  Cape 
diamonds.  Under  these  impossible  circumstances  the  comparison 
of  the  relative  heat-  and  light- strength  of  Vega  and  Arcturus 
would  be  legitimate  and  might  be  instructive ;  as  things  actually 
are,  it  is  one-sided  and  misleading. 

Direct  methods  thus  fail  to  breach  the  walls  of  this  problem, 
but  indirect  approaches  to  them  have  been  effected  not  altogether 
without  success.  Especially,  the  confrontations  instituted  by 
Sir  Norman  Lockyer  and  Dr.  Scheiner  of  the  spectral  lines  most 
prominent  severally  in  Sirian  and  solar  stars  have  made  it  clear 
that  the  prevalent  conditions  in  the  reversing-layers  of  the  first 
kind  approximate  to  those  present  in  the  electric  spark,  while  the 
arc  reproduces  quite  closely  the  state  of  the  vapours  causing  the 
familiar  Eraunh of er  -  absorption.  But  whether  differences  of 
temperature  are  the  genuine  equivalents  of  the  observed  varieties 
in  the  mode  of  luminous  excitement,  is  a  point  which  becomes, 
year  by  year,  more  arduous  of  decision. 
•The  usual  Hues  of  thought  are  followed,  in  the  discussion  we. 
ate  now  considering,  as  regards  the  successive  development  of 
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helium,  hydrogen,  and  solar  stars.  Their  diversities  are,  however, 
explained  on  quite  novel  principles.  The  crux  of  the  matter 
resides,  as  Dr.  Schuster  notes  with  his  customary  acumen,  in  the 
gradual  ^  thinning-out  of  the  hydrogen-lines  ][>ari  passu  with  the 
widening  of  the  calcium-lines.  Sir  William  and  Lady  Huggins 
connect  this  progressive  exchange  of  intensities  with  the  slow 
increase  in  the  power  of  surface-gravity  incidental  to  the  advance 
of  condensation.  Our  present  author,  who,  by  the  way,  admits 
only  provisionally  the  calcium  origin  of  H  and  K,  believes  that 
hydrogen  is  actually  soaked  up  by  ageing  globes,  and  so  tends  to 
disappear  from  their  atmospheres.  And  helium  goes  by  the  same 
road,  but  sooner.  Changes  in  the  quantity  of  material  present 
are  then  assumed  for  the  purpose  of  accounting  for  spectral 
varieties.  Nevertheless,  we  have  tangible  proof  that,  in  the  Smi 
at  all  events,  prodigious  volumes  of  both  hydrogen  and  helimn 
continue  to  exist.  An  envelope  mainly  composed  of  them,  five 
thousand  miles  in  depth,  should  certainly  suffice,  apart  from 
countervailing  influences,  to  produce  any  conceivable  spectroscopic 
effect.  That,  in  their  absence,  it  would  indeed  do  so,  is  demon- 
strated by  the  occasional  emergence,  in  the  penumbraB  of  sun-spots, 
of  strong  helium-absorption.  By  a  passing  disturbance  in  the 
Sun,  accordingly,  the  normal  condition,  in  this  respect,  of  helium- 
stars  is  visibly  evoked.  Most  probably,  the  darkening  of  D,  and 
X  6678 — thrice  recorded  by  Father  Cortie  in  1883 — testifies  to  an 
escape  of  helium  from  the  interior  due  to  relief  of  pressure  in  the 
spotted  neighbourhood.  But,  in  any  case,  the  fact  is  most  signifi- 
cant that  the  released  gas  is  in  a  condition  to  absorb,  while 
chromospheric  helium  is  non-absorbent.  Further,  the  abrupt 
spectral  changes  of  certain  comets  during  their  approach  towards 
and  withdrawal  from  the  Sun,  the  blazing  of  hydrogen  and  helium 
in  long-period  variables  near  maximum — above  all,  the  replacement 
of  stellar  by  nebular  rays  in  waning  temporary  stars, — leave  no 
doubt  that  substances  need  not  be  removed  to  become  non-apparent. 
The  chemical  constitution  of  Novse  remains  the  same  throughout 
the  multiplied  alterations  of  their  light-vesture.  What  does  mi 
remain  the  same  is  evidently  the  mode  of  their  illumination.  And 
Professor  Dewar,  in  his  Belfast  Address,  made  a  demand  that  will 
surely  be  complied  with,  when  he  called  for  a  revision  of  theories 
attributing  the  "  more  permanent  differences  between  the  spectra 
of  different  stars  to  differences  of  temperature,  and  a  fuller 
consideration  of  the  question  whether  they  cannot  with  better 
reason  be  explained  by  differences  in  the  electric  conditions  which 
prevail  in  stellar  atmospheres." 

Dr.  Schuster  holds  gaseous  nebulsB  to  represent  the  tenuous 
leavings  of  primordial  aggregationary  processes.  By  the  feeble 
gravitative  pull  of  inchoate  stars,  neither  hydrogen  nor  helium 
could  be  held  under  control.  They  were  hence  at  liberty  to  diffuse 
through  boundless  fields  of  space,  where  they  may  still  be  seen  to 
glow  at  large.      They  have,  however,  been  partially  recaptured. 
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since  the  co-existent,  condensing  masses  of  matter  acquired  by 
degrees  power  to  annex  them  in  the  form  of  atmospheres,  more  or 
less  extensive  according  to  the  copiousness  of  the  gaseous  supplies 
at  hand.  Stellar  composition  may  then,  in  our  author's  opinion, 
vary  with  the  local  chemistry  of  space.  All  of  which  may,  or  may 
not,  be  true.  The  far  background  of  time  is  lit  only  by  fitful 
glimmers,  quite  possibly  of  the  will-o'-the-wisp  kind. 

A  paper  replete  with  original  suggestions  concludes  with  a 
telling  protest  against  the  indiscriminate  application  of  the 
doctrine  of  uniformity,  '*  which  has  always,"  the  writer  says, 
proved  a  fallacious  guide."  Had  such  a  law,  he  continues, 
reigned  at  creation,  there  could  have  been  no  life,  for  there  can 
only  be  uniformity  in  death  ;  but  if  there  were  sufficient  diversity 
of  position,  of  mixture,  and  composition,  to  allow  of  aggregations 
of  matter  culminating  in  the  formation  of  worlds,  we  may  be  sure 
that  we  shall  be  able  to  trace  thafc  diversity  in  the  present 
composition  of  the  stellar  system.  The  universe  shows  law,  order, 
and  regularity,  but  it  refuses  to  be  forced  from  birth  to  death 
through  a  single  channel.  There  is  uniformity  no  doubt,  but  it  is 
a  uniformity  which,  at  all  times,  and  in  all  places,  is  relieved  by 
endless  variety."  Agnes  M.  Cleekb. 


The  Advance  of  Astronomy  *. 

"  Not  to  know  me,"  says  Milton,  "  argues  yourselves  unknown," 
and  upon  a  cognate  principle  it  may  well  be  affirmed  that  to  be 
ignorant  of  Miss  Gierke's  admirably  complete  compendium  of  the 
history  of  the  astronomy  of  the  last  hundred  years  is  practically 
equivalent  to  the  forfeiture  of  any  legitimate  claim  to  be  considered 
an  astronomer  at  all.  Inasmuch,  however,  as  seventeen  years 
have  elapsed  since  the  first  edition  of  Miss  Gierke's  now  classical 
work  appeared,  and  that  it  is  nine  years  since  the  third  edition 
was  given  to  the  public,  it  may  not  be  uninstructive  to  review 
some  of  the  additions  to  our  knowledge  which  have  been  made 
during  this  interval,  and  to  take  some  note  of  the  directions  in 
which  it  has  been  made. 

In  limine^  then,  let  us  see  how  far  research  into  the  physical 
constitution  of  the  Sun  has  been  successful  since  the  year  1893, 
the  date  of  the  previous  edition  of  the  work  now  before  us ;  and 
first  with  reference  to  the  structure  of  sun-spots.  Now  from 
the  time  of  Alexander  Wilson  in  1769,  until  within  a  relatively 
recent  period,  it  has  been  almost  an  article  of  faith  that  the 
ordinary  sun-spot  consists  of  a  funnel-shaped  depression  in  the 
solar  photosphere,  the  shelving  sides  of  which  we  see  as  the 
penumbra,  while  the  cooler  internal  nucleus  affects  the  eye  as  a 

*  *  The  History  of  Astronomy  during  the  XTXth  Century.*  By  Agnes  M. 
Gierke.    Fourth  Edition.    London:  Adam  &  Chas.  Black,  1902.     159.  net 
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dark  spot.  Xay,  Sir  William  Herschel  went  so  far  as  to  surmise 
that  the  dark  portion  of  the  sun-spot  was  actually  the  compara- 
tively cool  and  solid  nucleus  or  body  of  the  Sun  itself,  and  that  in 
all  probability  that  was  inhabited !  Thanks  to  the  persistent 
attention  which  has  of  late  years  been  paid  to  solar  phenomena,  all 
this  is  now  known  to  be  utterly  fallacious,  and  the  mighty  orb 
which  rules  our  terrestrial  day  must  be  more  accurately  described 
{as  it  was  by  the  late  Eichard  A.  Proctor)  as  "  a  bubble  "  than  as 
a  body  in  any  sense  possessed  of  solidity  as  we  understand  that 
term.  Furthermore,  the  sequent  and  protracted  observations  of 
the  Eev.  P.  Howlett,  extending:  over  a  period  of  between  thirty 
and  forty  years,  coupled  with  those  made  at  the  Stonyhurst 
Observatory,  have  thrown  grave  doubts  on  the  assumption  that 
sun-spots  are  depressions  at  all.  Very  valuable  advances,  too, 
have  been  made  in  tracing  the  connection  between  sun-spots  and 
faculae,  which  Professor  Hale  has  succeeded  in  photographing  over 
the  entire  solar  surface.  Nor  has  our  knowledge  of  the  chemical 
constitution  of  the  Sun's  surroundings  remained  stationary.  Tip 
to  1895  no  terrestrial  source  of  the  familiar  orange-yellow  ray  in 
the  prominences  was  known,  but  in  that  year  Professor  Eamsaj 
discovered  a  volatile  gas  in  the  mineral  known  as  clevite,  whose 
spectrum  included  this  ray,  together  with  certain  others  found  by 
Professor  Young  in  the  envelope  immediately  surrounding  the 
photosphere.  Two  notable  lines  of  calcium  which  are  conspicuous 
near  the  visible  limit  of  the  chromospheric  spectrum,  while  others 
were  absolutely  imperceptible,  were  shown  in  1897  by  Sir  Willie 
and  Lady  Huggins  to  owe  their  apparent  isolation  to  the  extreme 
tenuity  of  the  emitted  vapour.  In  this  same  year  Professor  Hale 
discovered  a  low-lying  stratum  of  carbon  vapour  in  the  chromo- 
sphere; and  while  in  1893  Starkey  detected  in  the  eclipse  photo- 
graphs the  presence  of  the  rare  metal  gallium,  Evershed's 
photographs  taken  in  1898  further  revealed  that  it  was  accom- 
panied by  the  equally  rare  metal  scandium,  while  Runge  and 
Paschen  in  1896  identified  three  dark  lines  low  down  in  the  red, 
which  were  shown  in  photographs  taken  by  Higgs  and  McClean, 
with  the  fundamental  group  of  an  oxygen  series.  To  pursue  this 
fascinating  subject,  however,  would  be  to  occupy  our  limited 
space  to  the  exclusion  of  others  of  the  highest  interest,  so  we 
must  pass  to  the  consideration  of  another  branch  of  our  subject, 
and  one  of  the  most  capital  importance — that  of  the  Sun's  distance. 
It  is  a  very  familiar  fact  that  up  to  a  comparatively  recent  period 
the  Transits  of  Venus  were  relied  upon  as  furnishing  the  most 
readily  available  and  reliable  means  of  determining  this  constant, 
or  that  from  which  it  is  immediately  derived,  the  solar  parallax. 
The  experience  gained,  however,  in  1874  and  1882  sufficed  to 
show  the  comparative  untrustwortbiness  of  this  method,  for  while 
Houzeau  deduced  a  parallax  of  8"*907  (which  would  show  the  Sun's 
mean  distance  from  the  Earth  to  be  only  91,727,000  miles),  the 
Enghsh  results  increased  that  distance  to  92,560,000  miles,  reduced 
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by  Professor  Harkness's  measures  of  photographs  to  92,360,000, 
and  still  further  reduced  by  Auwers'  deduction  of  92,000,000 
from  the  German  heliometric  measures.  A  theoretically  perfect 
method,  that  of  a  combination  of  the  constant  of  aberration  with 
Newcomb*s  superb  determination  of  the  velocity  of  light,  loses 
some  of  its  value  from  the  variation  in  that  constant  as  obtained 
by  very  high  authorities.  Meanwhile,  a  parallax  of  S'^'So,  and  a 
constant  of  aberration  of  2o"'47,  ^^  been  adopted  in  all  the 
National  Ephemerides.  In  1898,  however,  a  discovery  was  made 
of  a  minute  member  of  the  almost  innumerable  cluster  of  planetoids 
revolving  between  Mars  and  Jupiter,  which  has  since  received  the 
name  of  Eros,  whose  orbit  is  of  such  eccentricity  as  to  bring  it 
once  in  every  thirty  years  within  15,000,000  miles  of  the  Earth.  A 
fairly  favourable  opposition  occurred  in  1900,  and  no  less  than  58 
observatories  joined  in  the  task  of  photographing  Eros  and  its 
vicinity  on  that  occasion,  a  task  performed  with  the  most  complete 
success.  As  we  write,  the  reductions  are  in  full  progress,  and  we 
ought  not  to  have  long  to  wait  for  a  result  of  the  highest  value  and 
interest. 

The  discoveries  made  in  connection  with  the  planets  and  their 
satelUtes  since  the  appearance  of  the  third  edition  of  the  work 
under  review  need  not  detain  us  long.  Schiaparelli's  allegation 
that  Mercury  and  Venus  rotate  but  once  on  their  axes  during  the 
period  that  they  occupy  in  revolving  round  the  Sun,  though 
apparently  corroborated  by  some  competent  observers,  has  been 
strongly  contested  by  others  of  equal  eminence.  Miss  Gierke 
opines  that  "  Schiaparelli^s  period  of  225  days  (for  Venus)  must 
be  allowed  to  hold  the  field."  Eor  ourselves  we  should  prefer 
the  Scotch  form  of  verdict :  **  Not  proven."  Viewed  as  a  planet, 
the  work  on  our  own  Earth  may  be  dismissed  in  a  very  few  lines. 
The  geodesical  observations  at  the  Cape  will  be  immediately 
resumed,  and  the  great  Indian  arc  is  being  steadily  lengthenedL 
Within  the  last  three  weeks  a  most  important  paper  has  been 
read  before  the  British  Association  at  Belfast,  by  Major  S.  G. 
Burrard,  E.E.,  in  which  he  insists  on  the  uncertaintv  introduced 
into  the  determination  of  latitude  by  the  deflection  of  the  plumb- 
line.  This  is  a  question  which  demands,  as  it  will  assuredly 
receive,  the  most  rigid  investigation  and  attention.  Recent  obser- 
vations by  more  than  one  of  .our  leading  selenographers  seem  to 
point  to  visible  evidence  of  changes  in  the  Moon  still  in  progress. 
•  Of  Mars  it  will  be  enough  to  say  that  "  canals "  and  cognate 
phenomena  have  been  discovered  at  an  alarming  rate  during  the 
last  few  years.  The  Dutch,  to  use  an  expressive  vulgarism, 
apparently  "  aren't  in  it "  with  the  Martians  in  this  respect. 
Photography  is  responsible  for  numerous  annual  additions  to  the 
mass  of  orbicles  revolving  between  the  orbits  of  Mars  and  Jupiter. 
Something  like  500  of  these  pocket  planets  are  now  catalogued. 
Of  the,  to  us,  most  important  of  them  all,  Eros,  we  have  spoken 
in  another  connection  above.     The  most  important  discovery  in 
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connection  with  Jupiter  has  heen  that  of  a  fifth  satellite,  first 
glimpsed  by  Professor  Barnard  in  the  36-inch  Lick  Befractor, 
on  SeptembtBr  9,  1892.  If  we  can  depend  upon  the  observations 
of  Messrs.  W.  H.  Pickering  and  Douglass,  Jupiter's  Illrd  and 
lYth  satellites  rotate  on  their  axes  in  the  same  time  that  they  take 
to  revolve  round  their  primary,  just  as  our  own  Moon  does ;  while 
the  rotation  of  the  Ist  and  Ilnd  are  distinctly  swift.  This 
furnishes  a  curious  dynamical  puzzle.  The  supposed  discovery 
of  a  ninth  satellite  to  Saturn  has  not  been  corroborated,  while, 
finally,  the  additions  to  our  knowledge  of  Uranus  and  Neptune 
have  been  practically  nil.  Professor  George  Forbes,  of  Edinburgh, 
believes  that  yet  another  planet  exists  in  the  depths  of  space 
whose  orbit  is  exterior  to  that  of  Neptune ;  but  the  most  careful 
scrutiny  of  the  region  of  the  sky  in  which  it  should  be  visible 
(assuming  it  to  exist  at  all)  has  failed  to  reveal  it.  But  scant 
addition  to  our  knowledge  of  the  nature  and  constitution  of 
comets  is  creditable  to  recent  years. 

It  is  to  the  photographic  plate  and  the  spectroscope  that  we 
owe  such  recent  advances  as  have  been  made  in  our  knowledge  of 
the  stellar  heavens.  The  'Draper  Catalogue'  of  the  renowned 
Harvard  Observatory  must  ever  remain  as  an  unsurpassed  record 
of  the  chemical  constitution  of  the  mysterious  bodies  which 
spangle  the  celestial  vault — revealing  as  it  does,  in  effect,  the 
whole  process  of  stellar  evolution.  The  first  volume,  published 
in  1890,  includes  10,351  stars  down  to  about  the  8th  magnitude, 
comprised  between  the  North  Pole  and  25°  of  South  Declination. 
The  second  volume,  soon  to  appear,  will  comprise  no  less  than 
30,000  stars  in  both  hemispheres.  Supplementing  this  splendid 
work  two  important  detailed  discussions  of  stellar  spectra  have 
been  published — the  first  in  1897  by  Miss  A.  C.  Mason,  dealing 
with  681  bright  stars  visible  in  the  northern  hemisphere;  the 
second  by  Miss  A.  J.  Cannon,  in  1901,  with  1122  southern  stars. 
In  the  discussion  of  stellar  spectra  discoveries  of  the  highest 
interest  have  been  made.  Chief,  perhaps,  among  them  may  be 
mentioned  that  by  the  shifting  of  certain  lines  it  has  been 
shown  that  several  stars  which  appear  absolutely  single  as 
viewed  in  the  gigantic  telescopes  now  constructed,  indicates 
that  they  are  in  reality  excessively  close  binaries,  whose  orbital 
motion  in  the  line  of  sight  causes  them  alternately  to  approach  and 
recede  from  the  observer.  Among  the  more  familiar  stars  whose 
duplicity  has  been  detected  by  this  exquisitely  delicate  method  of* 
research  may  be  mentioned  Mizar,  j^  Aurigae,  Spica  Virginia, 
Capella,  and  Polaris.  For  details  of  all  that  is  known  of  the 
so-called  "  Novae  " — Nova  Aurigae,  Nova  Persei,  &c. — the  'History 
of  Astronomy '  itself  must  be  consulted  and  carefully  studied. 

The  structural  unity  of  the  stars  and  nebulae  has  been  as  beauti- 
fully as  convincingly  shown  by  the  perfectly  admirable  photographs 
taken  by  Dr.  Isaac  Eoberts,  F.E.S.,  in  which,  as  on  a  diagram,  we 
can  trace  the  evolution  of  systems,  from  the  first  cycling  of  stu- 
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pendous  masses  of  luminous  vapour,  through  nebulous  stars, 
following  their  spiral  contour,  to  the  fully  developed  suns  of  the 
depths  of  space.  Of  the  universally  known  scheme  of  a  general 
photographic  survey  of  the  heavens,  the  bare  mention  here  will 
suffice.  It  is  still  in  progress,  and  when  complete  must  ever  form 
an  epoch  in  astronomical  research. 

But  waning  space  warns  us  that  we  must  conclude.  There  are 
numerous  points  in  the  recent  advances  in  Astronomy  on  which  we 
would  fain  have  touched,  but  we  trust  that  we  have  given  some 
idea — we  fear  more  or  less  faint — of  the  wealth  of  information 
which  awaits  the  possessor  of  this  last  edition  of  a  book  whose 
charm  of  style  is  only  equalled  by  its  evidence  of  erudition  and  the 
value  of  its  contents.  We  read  in  catalogues  of  books  "  which  no 
gentleman's  library  should  be  without."  Emphatically  no  astro- 
nomer's library  is  entitled  to  be  considered  complete  from  whose 
shelves  Miss  Gierke's  *  History  of  Astronomy  during  the  Nine- 
teenth Century '  is  absent.  William  Noble. 


CORRESPONDENCE. 

To  the  Editors  of '  TJie  Observatory.^ 

William  Ball  and  Saturn's  Ring, 

Gentlemen, — 

In  Prof.  Young's  'Text-Book  of  General  Astronomy 
(Revised  Edition,  1898,  p.  392),  alluding  to  the  Idea  (which  I  had 
some  share  in  disproving  through  your  pages)  that  Ball  anticipated 
Cassini  in  the  discovery  of  the  duplicity  of  Saturn's  ring,  he  adds 
in  a  footnote  that  the  drawing  (which  had  been  omitted  in  many 
copies  of  the  Philosophical  Transactions),  when  found,  showed 
**  that  he-  [Ball]  did  not  see  the  division  at  all,  nor  indeed  even 
understand  that  the  appendage  was  a  ring." 

When  writing  this,  Prof.  Young  must  have  overlooked  the 
passage  in  Huygens's  'Brevis  Assertio,'  which  I  quoted  in  the 
fifth  volume  of  the  Observatoiy,  p.  334.  It  is  unnecessary  to  give 
that  again  here,  but  I  will  quote  two  passages  in  the  correspondence 
of  Huygens,  which  has  recently  been  published  by  the  Societe 
Hollandaise  des  Sciences.  What  led  to  the  discovery  of  the  true 
nature  of  Saturn's  ring,  and  that  it  did  not  consist  of  two 
excrescences  on  either  side  of  the  planet,  as  appeared  to  Galileo, 
was  the  perception  of  a  faint  dark  line  or  shadow  crossing  the  ball 
of  the  planet,  and  this  Ball  did  notice.  The  first  quotation  is 
from  Wallis  to  Huygens  (vol.  ii.  p.  305),  which  runs  thus : — 
**  Saturni  fasciam,  quam  et  te  vidisse  insinuas,  observavit  (quantum 
scio)  primus  ante  aliquot  annos  Dominus  Gulielmus  Ball,  Domini 
Petri  Ball  Equitis  filius  (f rater  illi  quem  tibi  nuper  commen- 
datum  deducam)  *' ;  and  the  second  in  one  from  Wren  to  Neile 

tol.  XXV.  2 1 


366  Correspondence.  [No.  323. 

(' Correspondance,'  vol.  iii.  p.  422),  which  is  as  follows  : — *'Con- 
versionem  hanc  Corporis  Saturnini  (qualem  in  nostr&  Hjpothesi 
fieri  statuimas)  Balthei  Saturnini  Apparentia  fortasse  confirmat; 
hunc  tribus  fer^  abhinc  annis  primus  conspexit  Yir  lUustris 
Grulielmus  Ball,  et  nobis  protenus  ostendit." 

These  letters  were  written  after  Huygens's  famous  anagram,  but 
before  the  appearance  of  his  '  Sjstema  Saturnium ' ;  and  in  his 

*  Brevis  Assertio'  (published  in  1660  in  reply  to  the  animadversions 
made  upon  that  work)  he  refers  to  the  observations  of  Ball  as 
tending  to  the  same  conclusion  as  his  own,  the  English  observer 
having  also  recognized  the  ring-like  form  of  the  appendage  to 
Saturn. 

With  regard  to  the  supposition  that  Ball  somewhat  later  noticed 
the  duplicity  of  the  ring,  it  must  be  remembered  that  this  con- 
jecture (it  was  no  more)  was  made  by  Sir  Eobert  Moray  from  a 
complete  misunderstanding  of  a  drawing  by  Ball,  the  cause  of 
which  was  comparatively  recently  explained  by  Adams.  It  had 
got  doubled  in  a  peculiar  manner,  and  the  duplicity  surmised  by 
Moray  was  not  that  of  two  concentric  rings  one  within  the  other, 
but  of  two  rings  about  the  same  size,  the  planes  of  which  formed 
an  acute  angle  with  each  other.  Tours  faithfully, 

Blackheath,  1902,  Sept.  5.  W.  T.  LYNlf. 

Benjamin  Banneker^  the  Negro  Astronomer, 

Gentlemen, — 

In  the  Observatory  for  August  (vol.  xxv.  p.  304),  Rev.  S.  J. 
Johnson  has  called  attention  to  the  negro  astronomer,  Benjamin 
Banneker,  who  published  almanacs  for  the  years  1 792-1802  in 
the  United  States.  He  states  that  Banneker  died  in  1809.  The 
Atlantic  Monthly  (vol.  xi.  p.  79),  which  may  otherwise  have  been 
his  source  of  information,  gives  this  date  as  1804,  though  the 
entire  article  in  this  Monthly  is  a  tissue  of  misstatements.    Allen's 

*  American  Biographical  Dictionary '  says  he  died  in  October  1806, 
aged  70,  and  in  at  least  one  other  publication  the  year  is  given  as 
1807.  An  obituary  notice  was  printed  in  the  Federal  Gazette  and 
Baltimore  Daily  Advertiser  of  Tuesday,  28  October,  1806,  and  this 
states  that  his  death  occurred  on  Sunday,  9  October.  Since  the 
9th  was  not  a  Sunday,  this  is  surely  a  misprint  for  19  October, 
1806,  which  must  have  been  the  date  of  his  death,  at  the  age  of 
75,  since  the  family  Bible  which  his  parents  possessed  records  his 
birth  as  being  '*  November  the  9th  day,  in  the  year  of  the  Lord 
God,  1 731."  Yet  one  publication  says  he  was  born  in  1734,  and 
the  Atlantic  Monthly  says  1732,  while  Allen's  "  aged  70"  would 
make  it  1736.  This  is  pointed  out  rather  more  as  an  illustration 
of  the  looseness  with  which  such  dates  are  quoted  than  because  of 
thp  intrinsic  importance  of  these  particular  dates. 

The  Eev.  Mr.  Johnson  also  says  :  "  His  father  was  taken  as  a 
slave  in  Africa  and  sold  in  America.     His  mother  was  the  child  of 
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natives  of  Africa."  As  a  matter  of  fact,  knowledge  of  his  ancestry 
is  not  wholly  obscure.  His  maternal  grandmother  was  a  white 
woman  "  of  remarkably  fair  complexion,"  Molly  Welsh  by  name, 
a  native  of  England,  who  was  deported  to  America  when  convicted 
of  the  theft  of  a  bucket  of  milk  which  she  claimed  the  cow  had 
kicked  over !  On  her  arrival  in  this  British  Colony  she  was  sold 
into  servitude  for  a  term  of  seven  years  to  defray  the  expenses  of 
transportation,  as  was  the  custom  of  the  time.  At  the  expiration 
of  this  period  she  purchased  a  tract  of  land  for  a  mere  trifle  in  the 
new  country,  and  secured  two  negroes  from  a  recently  arrived 
slave-ship.  One  of  these,  who  claimed  he  was  the  son  of  a  chief 
in  Africa,  was  named  Banneker,  as  he  called  himself.  After  a  few 
years,  because  he  had  such  a  noble  bearing,  though  lazy  disposition, 
she  freed  him  and  married  him.  Their  oldest  child,  named  Mary, 
also  married  a  freed  native  of  Africa,  and  he  took  her  surname, 
Banneker.  Their  only  son  was  this  Benjamin  Banneker,  whose 
colour,  however,  as  he  himself  states,  was  of  the  '*  deepest  dye." 

Benjamin  Banneker  had  uncommonly  soft  and  gentlemanly 
manners  and  pleasing  colloquial  powers.  He  was  a  pioneer  in 
America  in  the  movement  towards  improvement  of  his  race.  He 
was  a  farmer,  owning  his  own  land.  He  never  married,  and  at 
the  age  of  60  sold  his  farm  for  a  life-annuity  for  the  sole  purpose 
of  enabling  him  to  devote  his  unrestricted  time  to  astronomical 
pursuits,  in  which  again  he  was  a  pioneer  in  this  country. 

Besides  the  publication  of  his  almanacs  for  ten  years,  his  most 
creditable  work  was  the  assistance  rendered  Major  Ellicott  in 
surveying  the  District  of  Colombia  and  laying  out  the  City  of 
"Washington.  By  his  mental  vigour  and  skill  in  calculations,  as 
well  as  by  the  agreeableness  of  his  personal  qualities,  he  won  the 
admiration  and  esteem  of  all  his  white  associates  in  this  task  to 
such  an  extent  that,  notwithstanding  the  prevalence  of  slavery 
and  the  degradation  of  his  race  all  the  country  over,  he  himself  was 
treated  as  their  equal  and  companion,  not  alone  in  the  field,  but 
also  in  the  mess-room. 

While  Banneker  always  spelled  his  name  in  this  manner,  yet  in 
some  legal  papers  it  is  found  as  Banneky,  and  has  been  sometimes 
printed  as  Bannaker  and  Banniker. 

Though  he  was  probably  the  most  adept  of  all  his  race  in 
astronomical  lore  and  mathematical  attainment,  he  is  not  the  only 
negro  who  even  at  that  date  cultivated  this  science.  The  most 
notable  other  example  of  whom  I  have  information  being  Anthony 
George  Amo,  who  was  born  in  Guinea,  West  Africa,  about  1703. 
When  a  child  he  was  carried  to  Amsterdam,  and  presented  to  the 
Duke  of  Brunswick-Wolfenbiittel,  Antoine  XJlrich,  The  Duke 
gave  the  negro  boy  to  his  son,  who  sent  him  to  the  University  of 
Halle  to  study,  Amo  there  published  his  inaugural  dissertation 
in  1729.  Thence  he  went  to  the  University  of  Wittemberg,  and 
afterwards  became  Counsellor  of  State  at  Berlin.  After  the  death 
of  his  protector,  the  Duke,  he  returned  to  Africa,  where  he  lived 
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the  life  of  a  hermit  and  had  the  reputation  of  ft  conjurer.  Hebrew, 
Greek,  Latin,  French,  German,  and  Dutch  are  said  to  have  been 
equally  familiar  to  him.  He  was  met  by  Henry  Gallaudet  when 
^velHng  in  Abyssinia  in  1753,  and  he  is  supposed  to  have  died 
shortly  after  this  date. 

To  the  Astronomers  of  England  it  may  be  of  especial  interest — 
recurring  to  the  subject  of  almanacs — to  read  the  following : — 

"  One  of  the  most  singular  instances  of  punishment  for  an 
oversight  was  that  shown  by  the  commitment  of  an  almanac- 
maker  to  the  Bastile  in  17 17.  It  was  made  out  by  order  of  the 
Duke  of  Orleans,  Eegent  during  the  minority  of  Louis  XV.  of 
France,  and  read  as  follows  :  '  Laurence  d'Henry,  for  disrespect  to 
Xing  George  I.  in  not  mentioning  him  in  his  almanac  as  King  of 
Great  Britain.' " 

International  Latitude  Obserratory,  HeemaK"  S.  DaviS. 

Gaitbersberg,  Maryland,  U.S. A., 
1902,  Sept.  8. 

Goodricke  and  Pigott. 
Gentlbmew, — 

The  fact  that  John  Goodricke  was  a  deaf  mute  is,  I  find, 
mentioned  in  Eobert  Da^des's  *  Walks  through  the  City  of  York ' 
(^ited"  after  his  death  by  his  widow  in  1880),  p.  47,  where  are 
some  interesting  particulars  about  Goodricke  *.  He  was  educated 
at  the  academy  at  Warrington,  and,  notwithstanding  his  infirmity, 
made  good  progress  both  in  classics  and  mathematics.  His  father 
resided  in  York,  at  Lendal,  near  the  left  bank  of  the  Ouse,  until 
his  death  in  1784,  when  his  widow  and  her  family,  including  John, 
continued  there.  Edward  Pigott's  house  was  at  Bootham,  which 
is  about  a  quarter  of  a  mile  to  the  north-west  of  the  Minster ;  in 
a  small  building  (since  pulled  down,  as  we  learn  from  Davies's 
'  Walks,'  p.  10)  in  the  garden  behind  the  house  he  and  his  friend 
John  Goodricke  carried  on  together  their  astronomical  observa- 
tions. Pigott's  last  astronomical  paper  (on  Variable  stars)  is  dated 
from  Bath  in  August  1796  {Phil,  Trans,  for  1797,  p.  [133]);  and 
it  was  there  (as  before  stated)  that  he  discovered  (not  knovring  that 
he  had  been  anticipated)  the  comet  of  1807,  and  communicated 
the  fact  of  its  appearance  to  Herschel.  A  remarkable  circum- 
stance connected  with  that  comet  is  the  close  similarity  of  the 
elements  of  its  orbit  to  those  of  the  third  comet  of  1881,  although 
the  period  of  each  appears  to  be  mainly,  if  not  quite,  two  thousand 
years  in  length,  so  that  they  present  a  case  of  a  cometary  family. 
Nothing  more  is  known  of  Pigott  after  his  discovery  of  this  comet 
in  1807,  nor  have  I  been  able  to  ascA^tain  the  dates  either  of  his 
hirth  or  death.  He  was  probably  a  ^linger  son,  as  his  Wotier, 
Charles  Gregory  Pigott,  came  into  possession  of  the'  family  estates. 

*  There  is,  howcTer,  a  blunder  in  p.  48,  where  it  is  stated  that  he  lived  till 
1792,  though  the  date  is  correctly  given  in  p.  47  as  i786t  ! 
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Whilst  Goodricke  was  Dutch  on  the  mother's  side,  Pigott  was 
Erench,  and,  indeed,  was  probably  born  in  Prance,  as  his  father, 
Nathaniel  Pigott,  married  a  Caen  lady,  and  resided  there  for 
several  years  before  he  returned  to  England.  Edward  Pigott  was 
educated  at  Caen,  and  began  his  astronomical  observations  by 
assisting  his  father  in  his  geodetical  work  in  the  Netherlands  in 
1773.  Tours  faithfully, 

Blackheath,  1902,  Sept.  13.  W.  T.  LtnN. 

P.S. — Allow  me  to  point  out  a  misprint  in  my  letter  in 
your  July  number.  At  p.  272,  line  20,  "Dearham"  should  be 
"  Durham." 

The  Red  Spot  Region  of  Jupiter, 

Gentlemen, — 

I  quite  fail  to  appreciate  the  points  raised  by  Herr  Leo 
Brenner  in  his  letter  on  this  subject.  He  says  the  following  part 
of  the  large,  irregular,  dusky  mass  lying  in  the  S.  tropical  zone  of 
Jupiter  has  nothing  to  do  with  the  preceding  side,  whereas  it 
apparently  forms  part  and  parcel  of  the  same  object,  and  is 
undoubtedly  due  to  developments  arising  from  one  and  the  same 
disturbance,  or  from  a  series  of  disturbances  of  precisely  similar 
origin  and  character.  Herr  Brenner's  identification  of  that 
portion  which  he  calls  *'the  real  pyramid  spot"  is  rendered  doubt- 
ful by  his  own  observations,  for  in  1901  he  found  it  gain  48°  in 
85  days  on  System  II.  of  the  ephemerides,  and  the  latitude  of  the 
/.  end  on  October  12  was  213°  (Ast,  Nach.  3753).  On  1902, 
August  13,  he  ascertained  the  longitude  to  be  75°,  whereas  it 
ought  to  have  been  about  42°  (or  ^^°  to  the  W.)  according  to  the 
rate  of  motion  at  which  it  moved  in  1901,  for  the  velocity  of  the 
south  temperate  current,  in  which  it  participates,  is  very  equable, 
and  exhibits  no  marked  variations  such  as  affect  other  latitudes. 
Herr  Brenner's  observations  of  the  /.  end  of  this  marking  indicate 
a  rotation-period  of  9*^  55"  17 §■  in  1901,  and  9*^  55™  22*  for  the 
ten  months  1901  October  12  to  1902  August  13.  The  actual 
mean  period,  derived  from  a  large  collection  of  transits  of  the 
middle  of  the  spot  by  various  observers  between  1901  June  and 
1902  September,  is  9^  55"^  18'. 

On  1902,  September  13,  with  a  lo-inch  reflector,  power  312,  I 
obtained  the  following  observation  of  the  spot : — 

Preceding  end  on  CM 7*"  34"     long.  =  3i9°-3 

Following  end  on  CM jo     8       long.  =    52*4 

The  length  of  the  marking  was  therefore  93°,  and  the  middle 
situated  in  long.  5°-8.  This  is  really  not  far  from  the  predicted 
place  (i2°*3)  of  the  darker  region  of  the  object  for  September  17 
{B,  A.  -4.  JowmaZ,  xii.  p.  122,  Jan.  1902), 

During  the  1 6  months  this  marking  has  remained  visible  it  has 


870  .  Con^espondence.  [No.  328» 

doubtless  encountered  some  vicissitudes,  resulting  in  its  visible 
extension  both  on  the  E.  and  W.  sides.  In  a  case  like  this  it 
seems  desirable  to  treat  the  object  in  its  entirety,  for  physical 
changes  occasion  difficulties  in  identifjdng  details  of  structure. 
Mr.  Phillips,  in  his  letter  published  in  your  August  number, 
discussed  the  marking  as  a  whole,  and  certainly  adopted  the  best 
method  possible  under  the  conditions. 

On  September  13  the  Eed  Spot  was  estimated  central  at  9^*  48™, 
so  that  its  long,  was  40°'3.  This  observation  compared  with  one 
on  April  28,  when  the  long,  was  45°'9,  shows  that  the  rotation 
period  of  the  object  has  recently  been  9*"  55"*  39%  which  is  nearly 
3  seconds  less  than  it  was  about  3  years  ago. 

The  aspect  of  Jupiter's  surface  during  the  present  apparition  is 
unusually  interesting  and  replete  with  detail.  There  are  a 
number  of  white  and  dark  equatorial  spots,  with  a  period  almost 
coinciding  with  the  rate  (9*^  50™  30')  of  System  I.  Various 
markings  in  the  S.  temp,  region  indicate  a  period  of  about 
^h  ^^m  j^s^  |.j^g  -^^  tropical  spots,  of  which  there  are  several  con- 
spicuous examples,  9**  55™  28%  and  the  N.  temp,  spots  9^  55"  57'. 
The  observations  are  still  in  progress,  however,  and  the  rate  of 
the  different  currents  will  be  more  accurately  determined  at  the 
end  of  the  year.  During  the  past  spring  and  summer  seasons 
definition  has  been  rarely  good  ;  the  weather  has  been  cloudy  and 
ungenial,  and  generally  unsuitable  for  observational  work. 

Bishopston,  Bristol,  Yours  sincerely, 

1902,  Sept.  14,  W.  F.  Denning. 

Gentlemen, — 

I  cannot  at  all  agree  with  Herr  Leo  Brenner  in  his  state- 
ment in  the  September  issue  of  the  Observatmy  to  the  effect  that 
the  dark  south  tropical  spot  seen  by  Mr.  Denning  and  myself 
on  the  morning  of  June  28th  last  in  about  longitude  19°  **  has 
nothing  to  do  with  the  interesting  marking  of  the  opposition  of 
1 90 1."  On  the  contrary,  all  the  evidence  appears  to  prove  con- 
clusively the  opposite  to  be  the  case. 

(i)  Numerous  observations  obtained  last  year  show  that  the 
spot  soon  began  to  extend  longitudinally,  and  that  this  extension 
was  continued  to  the  end  of  the  apparition. 

(2)  The  rotation  period  determined  from  last  year's  observa- 
tions would  have  brought  the  centre  of  the  spot  into  conjunction 
with  the  Eed  Spot  about  the  middle  of  July,  so  that  there  must 
have  been  a  very  marked  alteration  in  its  velocity  if  it  were  still 
on  the  /.  side  of  the  Eed  Spot  (as  Herr  Brenner  says  it  was)  as 
late  as  August  13th. 

(3)  The  dark  spot  seen  in  X  19°  on  June  28th,  as  it  receded  from 
the  Eed  Spot,  has,  without  any  break  or  interruption,  been 
followed  by  more  dark  matter,  so  that  the  whole  space  between 
its  p.  end  and  the  jp.  "  shoulder,"  in  spite  of  recent  striations  and 
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local  variations  in  intensity,  has  presented  the  aspect  of  one  darh 
contintwus  mass. 

It  seems  to  me  that  these  facts  prove  conclusively  that  Herr 
Brenner  is  in  error,  and  that  the  marking  seen  by  me  on  June  20th 
and  by  Mr.  Denning  and  myself  on  June  28th  was  without  a  doubt 
the  p.  end  of  the  dark  spot  of  last  year,  which  had  during  the 
period  of  Jupiter's  invisibility  continued  to  spread  out  longi- 
tudinally both  east  and  west.  The  only  question  raised  which 
appears  to  me  debatable  is  as  regards  the  manner  of  the  trans- 
ference of  this  dark  mass  to  thejp.  side  of  the  Red  Spot.  Did  it 
pass  round  or  under  the  Red  Spot  ?  Owing  to  bad  weather  and 
very  unfavourable  seeing  conditions  my  own  observations  have 
not  been  sufficiently  numerous  or  satisfactory  for  me  to  speak 
definitely  on  the  point,  and  I  should  be  very  glad  to  receive  the 
observations  and  impressions  of  other  observers.  There  is  nothing 
of  the  long  dark  mass  left  now  on  the  /.  side  of  the  Red  Spot 
hollow,  the  dark  wisp  between  the  /.  "  shoulder  '*  and  the  South 
Temperate  Belt  having  been  a  more  or  less  permanent  feature  for 
some  time  past.  The  brilliant  white  spot  on  the  South  Tropical 
Zone  seemed,  the  last  time  I  saw  this  region  of  the  planet,  to  be 
shifting  in  latitude  southwards,  and  to  be  approaching  the  angle 
formed  by  the  South  Temperate  Belt  and  the  dusky  streak  just 
mentioned  at  the  south-east  end  of  the  Red  Spot.  This  would 
appear  to  indicate  that  the  interesting  stream  of  matter  which  has 
given  rise  to  this  discussion  is  passing  round  the  south  side  of  the 
Red  Spot  vid  the  South  Temperate  Belt.  There  is  still  a  con- 
siderable quantity  of  dark  matter  lying  south  of  the  Red  Spot,  and 
it  is  important  to  follow  this  critically  as  well  as  the  motion  and 
behaviour  of  the  bright  spot  I  have  just  referred  to.  Unfortunately, 
I  have  been  able  to  do  very  little  observing  of  late  owing  to  various 
causes,  but  I  sincerely  hope  that  others  have  been  more  favoured 
and  more  successful  than  myself. 

The  increased  velocity  of  the  Red  Spot  hollow  referred  to  in  my 
last  letter  has  been  maintained.  The  following  are  the  latest 
CM.  transits  I  have  secured  of  this  object  and  the  corresponding 
longitudes : — 

Transit  Time. 

h     m  o 

July   27 1019  X=  42*0 

29 II    58  42*6 

Aug.    3 II     4  42-0 

15 10  55*5  41-6 

20 10     4*5  42*6 

27 10  48  41*3 

Sept.    3 II  34  4i'4 

8 10  38  39*1 

Tours  faithfully, 

Croydon,  1902,  Sept.  16.  THEODORE  E.  R.  PHILLIPS. 
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OBSERVATORIES. 

[Continued  from  p.  338.] 

Heibelbeug.  Max  Wolf. — 320  separate  photographs  were 
taken  of  various  portions  of  the  sky,  with  a  total  exposure  of 
590  hours.  For  work  on  small  planets  376  plates  were  exposed, 
on  which  were  ^s  ^^^  planets  and  105  old  ones ;  the  positions 
of  91  planets  being  measured  on  the  plates.  Work  on  variable 
stars,  including  photographs  of  Nova  Fersei.  Attention  was  also 
given  to  the  zodiacal  light. 

Jbna  (University  Observatory).  Otto  Knopf, — Parallax  of  Eros. 
Observations  of  small  planets.    Meteorology. 

JmfJL,  W.  Winkler. — ^Measures  of  double  stars.  Observations 
of  Nova  Persei.     Observations  of  Sun  on  240  days. 

Kalocsa.  J.  Fenyi,  S.J. — Observations  of  Sun's  surface  less 
interesting  than  in  1 900 ;  it  was  observed  on  the  projection 
apparatus  on  222  days,  of  which  176  were  free  from  spots,  the 
only  large  spot  being  the  one  appearing  on  east  limb  on  May  18. 
The  prominences  were  few  and  low ;  the  Sun's  limb  was  examined 
on  163  days  completely,  and  17  times  partly,  only  6  prominences 
were  noted  over  100",  the  highest  reaching  146". 

Kasan.  D.  J.  Duhiago, — The  new  university  observatory  begun 
in  1899  ^8  now  completed.  Nfear  the  observatory  proper  are  two 
other  buildings,  one  for  the  astronomers  to  live  in,  the  other  for  a 
meteorological  station.  The  principal  dome  contains  a  12 -inch 
equatorial.  There  are  two  transit-circles,  one  by  Cooke  and  one 
by  Bamberg. 

Kiel.  H,  Kreutz. — "  Centralstelle  fur  astronomische  Tele- 
gramme  " ;  also  responsible  for  the  Astronomische  Nachrichten, 
Computation  of  orbits  of  small  planets. 

KoNiGSBERG.  H.  Struve.  —  Dr.  Cohn  observed  comparison- 
stars  for  Eros  and  Gill's  zodiacal  stars.  In  all  Dr.  Cohn  made 
5500  observations  in  E.A.,  and  about  300  in  Dec.  The  13-inch 
refractor  was  employed  in  the  early  part  of  the  year  in  observing 
Eros.  The  measuring  of  double  stars  was  continued.  Observations 
of  Saturn  were  begun  as  a  preliminary  to  a  research  on  the  system. 
The  other  observations  are  of  Nova  Persei,  Encke's  Comet,  and 
newly-discovered  minor  planets. 

Leipzig,  ff.  Bruns. — With  the  heliometer  Prof.  Bruno  Peter 
made  series  of  measures  for  the  parallax  of  ••  Draconis  and 
61  Cygni.  Dr.  Hayn  was  employed  on  securing  seJenographical 
coordinates,  the  meridian  work  being  done  by  Dr.  Grossmann. 
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Milan.     G,  Cehria, — Owing  to  various  causes  little  work  was 
done  with  the  1 8-inch.     Meteorological  and  Time  service. 

[To  be  continued.] 


EiDSTOx,  Liverpool. — As  the  primary  purpose  of  the  observatory 
under  Mr.  W.  E.  Plummer's  control  is  to  satisfy  the  needs  of 
navigation,  perhaps  anything  of  the  nature  of  astronomical  research 
should  not  be  expected  in  his  Eeport,  although  the  Observatory 
contains  an  equatorial  as  well  as  a  transit  instrument.  The 
equatorial  is  used  for  observation  of  such  comets  as  they  appear, 
and  as  these  were  few  in  number  during  the  year  1901,  the  instru-^ 
ment  was  occasionally  used  for  measuring  double  stars.  The 
laransit  has  been  used  in  recent  years  for  observing,  besides  the 
stars  necessary  for  time-determination,  certain  circumpolar  stars 
whose  places  wiere  wanted  by  Dr.  Auwers ;  but  this  work  has  been 
given  up,  because,  as  Mr.  Plummer  says,  **  an  examination  of  the 
observations  has  disclosed  sudden  and  uncontrollable  fluctuations 
in  the  amount  of  the  azimuthal  error."  As  investigation  of  such 
fluctuations  is  always  interesting,  and  often  leads  to  valuable 
information,  it  seems  hardly  well  advised  to  have  abandoned  these 
observations  without  having  made  some  effort  to  discover  the 
cause  of  the  idiosyncrasy,  but  no  doubt  Mr.  Plummer  has  made 
this  effort.  In  the  report  of  the  seismological  observations  there 
are  iii  entries  of  disturbances  in  the  record,  which,  although  the 
notes  show  that  several  are  probably  due  to  accidental  causes,  may 
be  indications  of  small  earthquakes.  The  number  of  instruments 
received  for  test  and  examination  remains  practically  the  same  as 
in  former  years,  but  the  number  of  sextants  shows  a  slight 
increase.  The  daily  meteorological  observations  and  a  summary 
for  the  year  are  included  in  the  Report. 


PUBLICATIONS. 

Eclipse  Mbteoeologt  and  Allied  Peoblbms.  (By  Fbank 
H.  Bigelow,  Professor  of  Meteorology.) — ^This  work,  which  is 
published  by  the  U.S.  Weather  Bureau,  contains  a  full  discussion 
of  the  observations  made  in  North  America  in  the  eclipse  of 
May  28,  X900.  The  shadow  passed  over  or  near  a  large  number 
of  permanent  meteorological  stations,  and  the  results  of  all  the 
stations  within  500  miles  of  the  central  line  are  collected  here ; 
on  the  outer  limit  about  -A  of  the  area  of  the  Sun's  disc  was 
obscured  at  mid-eclipse,  Fme  weather  prevailed  at  most  of  the 
stations,  and  this  makes  it  easier  to  obtain  the  effects  of  the 
eclipse  uncomplicated  by  local  sources  of  disturbance. 
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The  barometer,  which  was  rising  at  most  stations,  rose  more 
rapidly  at  several  of  them  about  the  time  of  totality ;  but  this  is 
not  sufficiently  pronounced  to  establish  its  connection  with  the 
eclipse. 

The  temperature  effects  are  much  more  clearly  defined.  The 
&I1  began  to  be  noticeable  45  minutes  before  totality.  It  reached 
a  minimum  some  15  minutes  after  totality,  when  it  amounted  to 
some  4°  (Fabr.)  on  the  central  line,  and  was  almost  as  great  for 
150  miles  on  each  side,  while  500  miles  from  the  central  line  it 
was  about  2°.  After  about  two  hours  more  the  effects  of  the 
eclipse'  vanished  and  the  normal  diurnal  curve  was  resumed. 

The  vapour-tension  diminished  o'oi  inch  when  the  temperature 

.was  a  minimum.     This  is  only  ^  of  the  theoretical  amount.     The 

author  suggests  that  the  passage  of  the  shadow  was  too  rapid  for 

equilibrium  to  be  established,  and  in  consequence  **  there  was  set 

in  motion  a  rapid  interchange  of  small  currents and  this 

turbulent  action  along  the  edge  of  the  umbral  cone  produces. . . . 
optical  obscuration.  The  rays  of  light  from  the  Sun  struggling 
through  these  currents  could  reach  the  observer  only  in  the  form 

of  fluttering  waves the  well-known  eclipse  shadow-bands. 

The  object  seen  in  this  way  is  the  crescent  of  the  disappearing  or 
reappearing  Sun.** 

The  wind-velocity  fell  on  the  average  one  mile  per  hour  (from 
six  to  five  miles  per  hour)  during  totaUty.  This  he  explains  by 
the  change  of  temperature,  on  the  analogy  of  land  and  sea 
breezes.  There  was  no  distinct  change  in  its  direction.  The 
author  gives  reasons  against  accepting  the  theory  of  an  "  eclipse 
cyclone  "  which  has  been  advanced  by  Mr.  Clayton  and  others. 

The  number  of  calories  per  kilogram  of  air  absorbed  by  the 
shadow  is  next  calculated.  The  maximum  amount  is  0*40  calories 
30  minutes  after  totality.  The  absorption  is  sensible  for  45 
minutes  on  each  side  of  the  maximum. 

The  next  chapter  discusses  the  observations  of  the  shadow-bands. 
These  do  not  seem  to  have  been  very  conspicuous  at  this  eclipse. 
Their  speed  was  about  6|  feet  per  second.  The  bands  were 
i^  inches  wide,  the  spaces  2^  inches.  They  were  seen  for  about 
^  minute  before  and  after  totality. 

Most  observers  gave  the  direction  of  motion  as  N.E.,  both  before 
and  after  totality,  but  a  few  give  it  exactly  opposite,  so  it  evidently 
was  somewhat  puzzling  to  determine.  The  author's  theory  of  the 
bands  has  been  outlined  above ;  the  idea  that  they  are  connected 
with  the  fall  in  temperature  is  not  new,  but  he  works  it  out  in  a 
detailed  and  quantitative  manner,  and  it  certainly  appears  highly 
probable.  We  are  surprised  that  he  thinks  it  worth  while  even 
to  allude  to  the  theory  that  the  bands  are  caused  by  diffraction  at 
the  Moon's  limb ;  the  observations  at  all  eclipses  make  it  clear 
that  their  velocity  is  enormously  less  than  that  of  the  Moon's 
shadow,  which  is  absolutely  fatal  to  the  theory.  It  has,  however> 
been  advanced  by  many  people  who  ought  to  know  better. 
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The  rest  of  the  book  is  taken  up  with  a  discussion  of  the  physical 
condition  of  the  Sun  and  his  surroundings.  This  is  of  interest 
both  as  giving  a  summary  of  previous  speculations  on  the  subject 
and  as  adding  some  very  suggestive  ideas  of  his  own.  Space  cloes 
not  permit  of  more  than  a  brief  mention  of  a  few  of  his  conclusions. 
He  says  of  the  polar  plumes : — "  The  measures  were  discussed  on 
the  hypothesis  that  the  polar  curves  are  in  effect  magnetic  lines  of 
force  seen  in  projection,  and  therefore  distorted,  except  those 
springing  from  the  visible  edge  of  the  disc ....  These  rays  con- 
form closely  to  the  theory . ; . .  the  bases  of  the  polar  rays  are 
confined  to  a  belt  io°  wide,  whose  central  line  is  32°  from  the 
poles  of  the  Sun.  In  other  words,  the  polar  regions  are  denuded 
of  visible  lines  of  force  through  an  arc  of  50°,  25°  on  each  side  of 
the  pole,  and  then  the  rays  spring  up  thickly  in  a  sort  of  collar  or 

ruffle,  quite  like  the  distribution  of  the  terrestrial  aurora 

It  was  easy  to  construct  a  small  model  showing  the  polar  ruffle. 
The  axis  of  the  N.  and  S.  polar  crowns  is  not  an  exact  diameter 
of  the  Sun,  but  the  coronal  poles  are  about  5°  from  the  Sun's  axis 
of  rotation,  and  the  S.  precedes  the  N.  by  100°.'*  The  author 
goes  on  to  say  that  such  a  model  enabled  him  to  predict  the 
details  of  the  1900  corona  with  remarkable  success.  The  obvious 
want  of  symmetry  between  the  east  and  west  wings  receives  an 
explanation. 

He  deduces  that  the  corona  rotates  in  a  period  of  26*68  days, 
this  period  being  deduced  partly  from  a  discussion  of  the  features 
of  different  coronas,  partly  from  magnetic  variations.  He  sup- 
poses the  equator  and  poles  of  the  Sun  to  rotate  in  the  same  period, 
and  gives  the  period  of  the  middle  of  the  spot  zones  as  27*3  days. 

Both  magnetic  and  electrical  forces  are  invoked  to  explain  the 
coronal  manifestations  of  energy,  and  the  distribution  of  these 
forces  that  he  postulates  in  the  Sun  is  shown  to  be  in  many 
respects  analogous  to  what  is  known  of  the'  corresponding  forces 
on  the  Earth. 

Whether  his  conclusions  be  accepted  or  not,  the  work  will 
repay  perusal,  as  great  pains  have  evidently  been  bestowed  upon 
it,  and  a  considerable  mass  of  statistics  of  various  kinds  has  been 
collected  to  throw  light  on  the  interesting  cosmical  problems 
under  discussion.  A.  C.  D.  C. 


Ajotalbs  Celestes  du  Dix-sbptiJ:me  SifeoLE*.  A .  G.  PiNGHfi. — 
In  many  ways  this  is  a  most  interesting  volume.  M.  Alexandre- 
Guy  Pingre,  well  known  from  his  '  Cometographie,*  was  born  at 
Paris,  171 1  September  11,  and  entered  the  Congregation  des 
Genovefains  at  the  age  of  16.  Erom  the  first  he  was  much 
occupied  with  theology,  and  became  mixed  up  in  the  quarrels  of 

*   Published  under  the  auspices  of  TAcad^mie  des  Sciences  by  M.  G. 
Bigourdan.    Paris,  1901,  in  4®  de  xij-f  628  pp. 
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the  **  Jansenisme,"  and  found  himself  kept  in  th«  various  pro- 
vincial colleges.  When  the  surgeon  Locat  founded  the  Academy 
at  Erouen,  Pingr^  was  already  there.  Having  no  astronomer, 
Pingre  accepted  the  position,  and  at  the  age  of  38  he  devoted 
himself  with  so  great  ardour  to  astronomy  that  in  1753  he  was 
nominated  Correspondent  of  the  Academy  of  Sciences  (Paris). 
Shortly  afterwards  the  **  Congr^tion  *'  called  him  to  Paris, 
where  he  fitted  up  a  small  observatory  at  St.  Ghenevieve  ;  at 
the  same  time  he  was  appointed  librarian  of  this  celebrated 
abbey.  From  the  first  years  of  his  return  to  Paris  he  formed  the 
project  of  writing  a  histo];y  of  astronomy  in  the  17th  century, 
which  should  consist,  in  his'  opinion,  of  a  collection  of  astronomi<»l 
observations  made  from  1600  to  1700. 

This  project,  approved  by  the  Academy  of  Sciences  in  1756,  was 
not  carried  out  immediately.  For  over  30  j^ears  from  its  con- 
ception Pingre  did  not  lose  any  opportunity  of  collecting  material. 
In  the  words  of  Lalande,  he  had  *'  beaucoup  de  pi^es  detaches, 
que  personne  peut-etre  n'eut  ete  en  etat  de  reunir." 

When  the  work  was  finished,  Pingre  submitted  it  to  the  Academy. 
The  report  on  it  is  very  interesting,  and  we  here  give  it  in 
Lalande's  words : — *'  By  order  of  the  Academy,  M.  Le  Monnier 
and  myself  have  examined  M.  Pingre's  manuscript  entitled 
'Annales  celestes  du  17®  Siecle.'  This  work,  which  M.  Pingr^ 
first  announced  in  1756,  and  of  which  the  Academy  approved,  has 
been  waited  for  with  some  impatience  by  astronomers.  It  contains 
a  collection  of  every  important  observation  made  in  the  last 
century  by  Tycho  Brahe,  Kepler,  Lansberge,  Hortensius,  H^velius, 
Horoccius,  Cassini,  Picard,  La  Hire,  Halley,  Flamsteed,  Auzout, 
Kiccioli,  Bouillau,  Gassendi,  Longomontan,  Schickard,  Hodierna, 
Agarrat,  Feronce,  Vendelin,  Mut,  Kirch,  Sedileau,  Wurzelbau, 
Margraff,  Eimmart,  Zimmermann,  Malvasia,  Elie  de  Lewen,  &c. 

"  The  observations  are  extracted  from  a  large  number  of  works, 
brochures,  journals,  loose  leaves,  and  various  precious  manuscripts, 
such  as  that  of  Bouillau,  in  the  possession  of  M.  Le  Monnier, 
those  from  the  Eoyal  Observatory,  communicated  to  M.  Pingre  by 
M.  Cassini,  the  manuscripts  of  La  Hire,  Kirch,  Sedileau,  Margraff, 
and  several  others  which  Joseph  de  I'lsle  has  collected  at  the 
*  Depot  de  la  Marine.'  The  volume  contains  exact  calculations 
and  results  for  the  principal  observations,  also  important  errata  in 
the  various  books  from  which  they  are  extracted.  For  example,  in 
the  case  of  Tycho,  in  an  introduction  M.  Pingre  gives  the  observa- 
tions omitted  in  the  *  Historia  Ccelestis  Tychonica,'  and  the  most 
essential  corrections  and  errors  which  spoil  this  collection  of  Tycho 
Brahe's  observations. 

'*  The  history  of  astronomy  is  here  exposed  by  means  of  the  phe- 
nomena  given,  the  works  from  which  they  are  extracted  and  the 
authors  of  those  works,  and  the  history  has  that  kind  of  merit  and 
interest  which  will  render  it  valuable,  equally  with  those  of  Weidler 
and  Bailly. 
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"  Some  idea  of  the  extent  of  this  work  can  be  gathered  from  the 
&ct  that  the  manuscript  contains  neariy  500  large  folio  pages ;  its 
ipiportance  may  be  estimated  by  the  progress  of  astronomy  in  the 
last  century,  which  produced  new  instruments,  new  discoveries, 
laws  till  then  unknown,  which  saw  everywhere  new  observatories, 
the  establishment  of  academies  giving  a  new  impulse  to  astronomy. 
In  this  work  M.  Pingre  collects  all  the  facts  of  which  astronomers 
have  need  for  their  researches,  for  their  tables,  for  their  calcula- 
tions of  planetary  revolutions.  In  fact,  it  will  form  a  work  for 
constant  reference,  and  one  is  astonished  at  the  courage  of 
M.  Pingre  in  bringing  to  a  successful  issue  a  work  so  laborious 
and  requiring  for  its  executiorr.alU  the  sagacity  and  astonishing 
facility  in  calculation  possessed  by  M.  Pingre.  We  think  that  this 
most  important  work  is  well  worthy  of  approval  by  the  Academy 
and  of  being  printed  under  its  auspices." 

Following  upon  this  report,  the  National  Assembly  granted 
3000  livres  for  the  publication  of  th^  work.  This  was  in  February 
179 1.  The  printing  proceeded  slowly,  for  at  the  death  of  Pingre, 
on  the  ist  of  May,  1796,  two  thirds  cioly  had  been  completed,  and 
it  was  then  stopped.  Indeed,  not  only  the  manuscript  seems  to 
have  been  lost,  but  the  portion  already  printed  was  lost  sight  of. 
After  searching  for  a  long  time  in-  every  place  imaginable, 
M.  Bigourdan  found  a  complete  printed  copy  of  364  pages,  and 
the  remaining  porlion  in  manuscript.  The  printed  portion  belonged 
to  a  Parisian  bibliophile,  who  had  acquired  it  as  waste  paper  at  a 
small  village  in  the  middle  of  France.  It  was  Lalande's  own  copy, 
for  the  marginals  are  in  his  writing — amongst  others  the  fol- 
lovdng : — "  Lalande,  1796  .  .  .  Barois  m'a  donne  ces  feuilles  en 
novembre  1796.  II  attend  la  paix  pour  finir."  The  remaining 
portion  of  manuscript  was  found  at  the  Paris  Observatory,  also  by 
M.  Bigourdan.  This  MS.  was  catalogued  under  the  false  title  of 
"  Manuscrit  Erasme  Bartholin.  Copie  des  observations  de  Tycho 
Brahe."  The  work  being  thus  entirely  reconstructed,  the  Academy 
decided  to  reprint  in  extenso. 

We  have  thus  the  observations  arranged  year  by  year,  from  1601 
to  1700,  in  the  following  order: — 

.  Eclipses  of  the  Sun,  and  Solar  observations  in  general. 
Eclipses  of  the  Moon,  and  general  Lunar  observations. 
Observations  of  Planets. 
Observations  of  Stars. 
Miscellaneous  Notices  (Faits). 

i  TJhe  first  entry  is  the  Solar  Eclipse  of  1601,  Dec.  24,  which  was 
observed  at  Prague  by  Kepler  with  Tycho's  instruments,  and 
Pingre  gives  a  detailed  account  because,  as  he  ^jj^inarks,  he  conf. 
sidered  him  the  best  observer.  This  observation  was,  of  course, 
made  without  a  telescope,  in  a  dark  room,  with  a  clock  marking 
minutes  and  seconds.  Other  observers  of  this  eclipse  were  Longo- 
montanus  and  Lansberge.     IFnder  the  heading  Fait%Ym^ve  sums 
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up  the  astronomical  work  of  the  year,  indicating  the  death  of 
celebrated  astronomers,  foundation  of  observatories,  and  the 
publication  of  important  works.  For  example,  on  page  8,  i.  e., 
the  year  i6oi,  is  found  the  notice  of  the  life  and  work  of  Tycho 
Brahe.  In  1 603  a  critical  note  on  the  Uranometria  of  Bayer ;  in 
1604  a  note  on  Kepler's  Optics;  in  1609  Kepler's  *  De  motibns 
stellae  Martis'  and  the  invention  of  the  telescope;  in  t6io 
Gralileo's  '  Nuncius  Sidereus,'  and  discussion  on  the  discovery  of 
Jupiter's  satellites;  in  161 1  the  discovery  of  sun-spots;  1627 
Eudolphine  Tables. 

We  notice  that  our  English  astronomers  of  this  period  get  full 
recognition.  Thus  we  frequently  see  the  names  of  FlWsteed, 
Crabtree,  Halley,  Horrox,  Streete,  Ward,  and  Newton.  Thus,  on 
page  329  is  a  notice  of  the  appointment  of  Flamsteed  as  Astro- 
nomer Eoyal  (1675)  ;  and  on  page  338  is  an  account  of  Halley  and 
his  voyage  to  St.  Helena  in  1676.  Naturally  many  observations 
have  lost  the  value  assigned  by  Pingre  ;  but  such  observations  as 
those  of  the  eclipses  of  Jupiter's  Satellites,  Occultations  of  Stars 
by  the  Moon  have  increased  in  value. 

The  contents,  as  we  have  already  indicated,  are  arranged  in 
chronological  order,  as  Pingre  himself  planned;  but  we  are 
indebted  to  M.  Bigourdan  for  three  Indexes,  which  enable  us  to 
get  at  any  particular  observation  in  a  very  easy  way.  These 
Indexes  are  arranged  : — 

(i)  Authors  in  alphabetical  order. 

(2)  Observatories  and  other  places,  also  in  alphabetical  order. 

(3)  An  alphabetical  index  of  the  whole  subject  matter. 

It  is  thus  seen  that  M.  Bigourdan,  besides  discovering  the  lost 
work  and  looking  after  the  printing,  has  materially  added  to  its 
value,  and  too  much  cannot  be  said  for  his  indomitable  perse- 
verance and  devotion,  when  it  is  remembered  that  only  a  few 
months  since  he  presented  four  volumes,  *  Observations  de  Nebu- 
leuses  et  d'Amas  stellaires,'  to  the  Eoyal  Astronomical  Society. 
As  for  ourselves,  who  have  seen  much  of  M.  Bigourdan  during  the 
present  "  Longitude  of  Paris  *'  observations,  we  heartily  con- 
gratulate him.  T.  L. 


The  Penny  Cheonology. — Mr.  Lynn  sends  us  a  copy  of  the 
third  edition  of  this  little  brochure,  published  by  Sampson 
Low  &  Co.,  and  brought  up  to  the  present  time.  The  scheme  is 
to  give  a  selection  of  the  dates  of  the  most  prominent  events 
in  the  history  of  the  world  from  the  time  when  this  could  be 
done  with  accuracy ;  and  a  few  of  these  relate  to  astronomical 
science. 


>  1902*0. 
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NOTES. 

Comet  Notes. — A  comet  which  promises  to  he  of  considerable 
interest  was  discovered  by  Mr.  Perrine  on  the  last  day  o£  August, 
and  has  been  designated  1902  h.  It  was  independently  found  by 
M.  Borrelly  at  Marseilles  on  the  following  day,  At  the  time  of 
discovery  it  was  of  about  the  8th  or  9th  magnitude,  with  a  tail 
8'  in  length,  and  a  stellar  nucleus  of  about  the  loth  magnitude. 

From  its  very  favourable  position  the  number  of  observations 
has  been  very  large,  and  as  it  will  be  visible  for  many  months  the 
orbit  should  be  determinable  with  great  precision.  The  most 
accurate  elements  yet  to  hand  are  those  of  Prof.  A.  A.  Nijland,  of 
Utrecht,  which  are  bpsed  on  observations  made  on  Sept.  i,  6,  10, 
and  which  accurately  represent  the  observed  positions  of  the  comet 
up  to  the  middle  of  September. 

T 1 902  Nov.  23'934  Berlin  M.T. 

(o 132°  53'     2' 

8      49     16    14 

i    156     16    42 

log  q     ....  9*60322 

Prom  these  I  have  computed  the  following  ephemeris  for 
Greenwich  midnight : — 

B.A.  Dec.  Bright- 
Day,                  h    m     8  o      /              Logr.          Log  A.        ness. 
Oct.   2  22  37     2  56  32N. 

3  22  4  34  55  aa 

4  21  32  44  53  35      0-0878    9'5794    25-2 

5  »i  3  4  51  15 

6  20  35  50  48  25 

7  20  II  35  45  '* 

8  19  50  32  41  47      00612    9*5753    29-1 

9  19  3*  28  38  15 

10  19  16  50  34  41 

11  19  3  18  31  12 

12  18  51  24  27  51      0-0328    9-6213    26«8 

13  18  40  56  24  43 

14  18  31  34  *i  45 

15  18  23  17  18  59 

16  18  15  52      16  24        0-0012      9-6912     22*5 

20  17  54  8  8     3  99676  97697  18-3 

24  17  38  16  2     3N.  9-9300  9*8375  15*9 

28  17  26  20  2  25  S.  9-8890  9'9oi3  14-3 

Nov.  I   17  16  12  5  53  9-8440  9*9559  13*7 

5  17     6  36  8  4*  9*7944  00047  137 

9  16  57  o  II     5  97416  0-0463  14-5 

13  16  46  46  13  12    .  9*6882  0*0815  157 

29  15  58  52     20  38        9-6322      0-1452     I5'2 

Dec.  15  15  5  o  *7  53  9*8340  0-0969  7-5 

31  14  8  40  36  52  9*9950  9*9956  57 

Jan.  16  II  55  *o  46  7  0-1076  9-8863  5-6 

Feb.  I  8  38  40  38  23  0-1926  9-8885  37 

ij   7  3  36  20  56 St  0*2600  0*0254  1*5 
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It  will  be  seen  that  the  comet  is  nearest  the  Sun  (distance  0*40) 
on  Nov.  23,  nearest  the  Earth  (distance  0*37)  on  Oct.  6,  brightest 
on  Oct.  8.  It  again  approaches  the  Earth  to  within  distance  0*76 
about  Feb.  8.  It  is,  however,  quite  prolmble  that  the  actual 
brightness  will  go  on  increasing  throughout  October,  since  the 

formula  -^^9  used  in  computing  it,  takes  no  account  of  physical 

increase  of  brightness,  which  is  extremely  probable  in  the  case  of 
a  comet  approaching  pretty  near  to  the  Sun. 

A  photograph  taken  at  Greenwich  on  Sept.  26  shows  a  fan- 
shaped  tail  with  at  least  four  rays,  the  longest  being  traceable  for 
fuUy  1°. 

Two  diagrams  are  appended,  one  showing  the  orbits  of  the 
Earth  and  Comet,  the  other  the  path  of  the  Comet  through 
Cygnus  and  Ophiuchus.     (Frontispiece.) 


ADQ.  30. 


SEP.  30 


FKD  17. 


After  perihelion  passage  it  will  be  best  seen  in  the  Southern 
Hemisphere,  but  about  February  next  it  may  possibly  be  still 
telescopically  visible  in  England. 
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Another  comet  ( 1902  c)  was  discovered  last  July  by  Mr.  John 
G-rigg,  of  Thames,  New  Zealand,  and  observed  by  him  on  several 
evenings.  Unfortunately  his  positioiis  are  too  rough  to  deduce  a 
reliable  orbit,  so,  unless  the  object  should  be  discovered  on  the 
Harvard  photographs,  it  must  be  regarded  as  lost.  It  may  be 
worth  while  to  point  out  that  amateurs  in  similar  cases  can 
determine  the  comet's  place  with  con*)iderab]e  accuracy  by  making 
careful  drawings  of  the  small  stars  in  the  field,  and  alligning  the 
comet  from  these.  If  the  observer  has  not  star-catalo£fues  at 
hand  he  can  send  the  diagrams,  or  tracings  from  them,  to  any 
we11-equ)pped  observatory,  when  the  position  of  the  comet  can  be 
deduced  within  a  minute  of  arc,  provided  reasonable  care  is  taken 
in  the  drawing.  Had  Mr.  Grigg  done  this  there  would  have  been 
material  for  obtaining  a  close  approximation  to  the  orbit. 

A.  C.  D.  G. 


Minor  Planet  Notes. — The  planet  JJ  announced  two  months 
ago  proves  not  to  be  new,  but  identical  with  (451)  Patientia. 

The  following  new  planets  have  been  discovered  at  Heidel- 
berg : — 

Planet.  Bate.  Diacoverer.               Mag. 

JL July  9  Camera.                1 2 

JM Sept.  2  „  Not  stated. 

JN „    4  Wolf,                   12 

JO ,,    3  „                       13 

JP   «    3  H  12 

JQ n    3  «  12 

JB  ......        „    3  „  12 

JS    „     7  ^  13 

The  identity  of  HS  with  planet  (359)  is  confirmed  beyond 
doubt.    This  planet  has  been  named  Georgia. 

A9U  Nach,  3805  contains  a  note  by  M.  Ebell  on  planet  GFT.  A 
plate  taken  at  Heidelberg,  1901  Dec.  3,  showed  two  planets,  of 
which  one  was  thought  to  He  new  and  was  named  HM,  while  the 
other  was  thought  to  be  GT.  Reasons  are  now  given  for  sup- 
posing the  first  one  to  be  GT,  and  that  this  planet  GT  is  identical 
with  (156)  Xanthippe. 

The  number  of  planets  announced  as  new  that  subsequently 
turn  out  to  be  alreadv  known  mav  be  taken  as  evidence  that 
the  exhaustion  of  the  p:roup,  though  by  no  means  ranched,  is 
approaching.  The  Heidelberg  plates  appear  to  show  about  four 
known  planets  for  each  unknown  one,  so  that  at  the  present  rate 
of  work  we  may  expect  that  in  another  ten  years  very  few  planets 
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as  bright  ns  the  12th  magnitude  will  remain  to  be  discovered.  To 
discover,  however,  is  not  always  to  keep,  for  there  is  a  long  list  d 
planets  that  have  been  seen  at  one  opposition  only  and  tben  lobt 
again. 

The  planet  Eros  is  now  a  morning  star,  of  about  the  12th  mag- 
nitude, and  has  recently  been  photographed  at  Greenwich. 

A.C.  D.C. 


The  Mlbbob  of  the  Cbossley  Eeflectob. — As  it  seemed  from 
a  remark  in  our  last  number  that  there  is  still  some  doubt  as  to 
the  maker  of  the  3-foot  reflector  now  at  Lick,  it  has  been 
suggested  to  us  that  it  may  be  well  to  publish  the  following  letter 
written  to  the  Astrophysical  Journal  x — 

"Professor  Keeler*s  most  useful  article  describing  the  Crossley 
Beflector  of  the  Lick  Observatory,  in  the  Aslrophysical  Journal  of 
June,  1900,  contains  the  following  paragraph : — 

*'  The  large  mirror,  the  most  important  part  of  the  telescope,  bas  an  aperture 
of  3  feet,  ai  d  a  focal  length  of  17  feet  6'i  inches.  It  was  made  by  Mr.  Oalver. 
Its  figure  is  excellent.  On  cuttinjg  off  the  cone  of  rays  from  a  star  witb  a  knife- 
edge  at  focus,  according  to  the  method  of  Foucault.  the  illumination  of  the 
mirror  is  very  uniform.  While  the  sUr-discs  as  seen  in  an  ordinary  eyepiece 
are  small  and  almost  perfectly  round,  they  are  not, 'I  think,  quite  so  good  as 
the  images  seen  with  a  large  refrcetor ;  still,  they  are  very  good  indeed,  as  the 
following  observations  of  double  stars  made  recently  for  tins  purpose  will 
show. 

"  A  correspondence  with  Sir  Howard  Grubb  and  Mr.  J.  Gledhill 
has  proven  to  me  that  ihe  figuring  of  this  excellent  mirror  is 
the  work  of  Sir  Howard  Grubb.  Mr.  Crossley's  gift  to  the 
Lick  Observatory  included  two  mirrors  essentially  of  the  same 
diameter  and  focal  length.  These  were  distinguished  by  the 
letters  A  and  13.  An  extract  from  Mr.  GledhilFs  letter  is  as 
follows : — 

*'  When  we  found  that  the  A  mirror  was  not  good,  and  that  the  figure  of 
the  B  was  a  little  worse,  we  asked  Dr.  Common  and  Mr.  Wassell  (an  expert  in 
mirror-testing  by  the  Foucault  n  ethod)  to  come  and  test  them.  They  did  so. 
Sir  Howard  (irubb  was  then  called  tn,  and  he  examined  both  mirrors.  All  the 
results  of  the  tests  agreed  witli  nurs.  It  was  then  decided  to  send  the  B  uiirror 
to  be  refigured  by  Sir  Howard  Grubb.  This  was  done,  and  you  have  it  as  it 
came  from  his  workshop. 

"  It  is  the  B  mirror  which  has  been  used  in  all  the  work  with  the 
Crosslev  Eeflector  at  the  Lick  Observatorv. 

*'  In  justice  to  Sir  Howard  Grubb  1  herewith  make  the  correction 
which  of  course  the  late  Prol'essor  Keeler  would  very  gladly  have 
made.  *'  W.  W.  Campbell." 


The  second  series  of  observations  for  the  re- determination  of 
the  Paris— Greenwich  Longitude  is  now  in  progress.     The  first 
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part  of  the  series,  in  which  M.  Lancelin  and  Mr.  Hollis  were  the 
observers  at  Paris,  is  completed ;  and  these  two  members  of  the 
party  are  now  at. Greenwich,  M.  Bigourdan  and  Mr.  Dyson  being 
at  Paris. 


The  U.S.  Naval  Obsebvatoey. — Captain  Colby  M,  Chester, 
U.S.N.,  has  been  appointed  Superintendent  of  the  Washington 
Observatory,  in  place  ot*  Ca{)t.  C.  H.  Davis,  who  has  been  detailed 
for  duty  at  sea.  A  note  in  Popular  Astronomy  says : — *'  iVonv 
recent  Washington  and  New  York  papers  it  is  evident  that  things 
:ire  being  shaken  up  to  the  very  bottom.  Some  excellent  men, 
who  have  heretofore  enjoyed  an  enviable  reputation  as  high- 
minded,  intelligent,  and  scholarly  men,  have  become  mixed  up  in 
this  Naval  Observatory  quarrel  in  such  a  way  as  to  besmirch  their 
good  names,  with  (probably)  undeserved  and  even  shameless 
ridicule.'' 


There  will  be  a  Total  Eclipse  of  the  Moon  just  befot^  sunrise 
on  the  morning  of  October  17.  The  circumstances  will  be  found 
in  the  Companion,  There  will  also  be  a  Partial  Eclipse  of  the 
Sun,  partly  visible  at  Grreenwich,  on  October  30, 


It  is   reported   that  the  meteorological  work  at  Ben  Nevis; 

Observatory   is    to   be  continued,  and   it   is    believed   that   the 

Treasury  are  likely  to  put  this  institution  on  a  sound  footing, 
financially. 


The  obituary  list  for  the  past  month  includes  the  liame  of 
Dr.  H.  von  Wild,  who  established  the  Russian  Meteorological 
Service,  and  was  Director  of  the  same  from  1868  to  1895.  The 
Meteorological  and  Magnetic  Observatory  at  Pawlowsk,  where 
excellent  work  has  been  done,  was  founded  under  his  direction. 
Dr.  Wild  was  in  his  69th  year  at  the  time  of  his  death  at  Zurich. ' 

We  learn  from  Popular  Astronomy  that  Prof.  W.  S.  Burnham, 
of  the  Yerkes  Observatory,  has  given  up,  for  the  second  time,  a 
lucrative  business,  that  he  may  give  his  whole  time  and  energy  to 
practical  work  in  astronomy. 

The  attention  of  foreign  and  colonial  readers  is  called  to  the 
third  of  the  notes  in  the  Oxford  Note-Book  (p.  385).  We  will 
gladly  publish  opinions  on  astroiiomical  topics  in  the  form  of  short 
notes  if  anyone  likes  to  communicate  such  ;  but,  as  is  pointed  out 
in  the  note,  there  are  dangers,  and  we  must  reserve  to  ourselves' 
the  usual  editorial  privilege. 
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From  an  Oxford  Note-Book. 

The  Belfast  Meeting  of  the  British  Association  was  thoroughly 
enjoyable  and  successful,  and  the  Subsection  of  "  Astronomy  and 
Cosnilcal  Physics  "  shared  in  the  general  success.  The  experience 
of  the  last  two  years  showed  that  Astronomy  alone  scarcely  pro- 
vided material  for  a  separate  department ;  astronomers  do  not 
come  in  sufficient  numbers  to  the  meeting,  and  their  papers  are, 
for  excellent  reasons,  usually  published  elsewhere.  But  by  asso- 
ciating with  astronomy  the  other  "  observational "  sciences  of 
meteorology,  magnetism,  and  seismology,  a  very  strong  subsection 
was  formed — rather  too  strong,  indeed,  for  the  audiences  showed  a 
tendency  to  desert  the  longer-established  subdivisions  of  Section  A 
for  the  new  one.  Prof.  Schuster,  in  his  opening  address,  took  the 
opportunity  of  saying  some  earnest  and  courageous  words  about 
the  observational  sciences  in  general,  pointing  out  the  special 
dangers  to  which  they  were  liable,  and  urging  that  a  drastic  remedy 
should  be  applied,  at  least  in  the  domain  of  meteorology :  yiss.,  that 
if  it  be  impossible  to  analyse  and  digest  the  already  accumulated 
results,  on  lines  which  he  indicated,  without  stopping  the  ob- 
servations, then  the  observations  should  be  stopped,  and  the 
problems  waiting  for  solution  attacked  with  the  energy  thus  set 
free.  His  words  are  reproduc^^d  elsewhere  in  this  number;  and 
here  it  need  only  be  remarked  that  similar  conclusions  have  already 
been  reached  by  some  astronomers  {e,g,  where  current  transit- 
circle  observations  have  been  curtailed,  or  stopped  altogether,  in 
order  to  bring  up  ari'ears),  and  that  the  spirit  of  his  remarks  with 
reference  to  meteorology  is  at  least  as  old  as  De  Morgan,  as  readers 
of  the  '  Budget  of  Paradoxes '  will  recognize. 


There  were  so  many  papers  that  three  full  morning  sittings 
were  occupied  with  them.  The  exhibitions  of  lantern-slides  by 
Dr.  I.  Eoberts,  and  of  a  set  made  at  the  Yerkes  Observatory,  were 
naturally  much  appreciated  by  a  British  Association  audience,  and 
none  of  the  papers  were  too  technical  to  excite  general  interest. 
The  addition  of  meteorology  and  seismology  to  the  Section  had 
happy  results,  as  we  heard  from  Mr.  W.  N.  Shaw  about  the  kite- 
flying experiments  made  so  ably  by  Mr.  Dines,  and  from  Prof. 
Milne  about  the  present  state  of  seismology,  with  special  reference 
to,  the  recent  volcanic  disturbances.  There  was  evidence  that 
Mi*.  Hinks,  as  Secretary  to  the  Subsection,  had  worked  most 
energetically,  and  much  of  its  success  was  undoubtedly  due  to  him. 
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Some  three  years  ago,  in  the  Pahl,  Astr.  Soe.  of  the  Pacific^  there 
were  started  some  paragraphs  headed  "  General  Notes,"  to  which 
I  offer  a  tardy  but  respectful  word  of  welcome.  We  scarcely  get 
enough  comment  and  criticism  in  our  astronomical  journals,  t.  e. 
comment  of  a  light  and  general  kind.  Controversial  points  raised 
in  one  memoir  are  of  course  suitably  and  seriously  replied  to  in 
another ;  but  this  is  not  the  kind  of  criticism  I  have  in  mind.  We 
should  like  to  know  the  views  of  American  astronomers  (and  of 
course  others  at  a  distance)  much  as  ve  should  if  we  paid  them  a 
visit.  Those  who  have  been  fortunate  enough  to  pay  such  visits 
know  what  a  vast  amount  there  is  still  to  be  learnt  from  a  man 
whose  strictly  scientific  writings  they  may  already  know  thoroughly 
well.  Of  seeing  material  observatories  oue  perhaps  gets  a  little 
tired :  "  I  sometimes  dread  visiting  a  new  observatory,"  said 
an  enthusiastic  astronomer  to  me  the  other  day,  "  lest  they 
should  insist  on  showing  me  every  instrument  in  the  place." 
But  it  is  otherwise  with  the  mhnhitanU  of  the  observatories  ; 
there  must  be  something  very  deficient  in  the  visitor  if  he  does 
not  profit  by  the  opportunity  of  talking"  to  workers  in  the  midst 
of  their  work.  No  doubt,  therefore,  those  who  can  travel  will 
always  learn  most  of  their  fellow-astronomers  :  but  for  those  who 
must  stay  at  home  cannot  a  little  more  be  done  ?  Cannot  they  be 
talked  to  in  print  a  little  more  ?  There  are  of  course  dangers 
ahead  :  the  airing  of  views  on  all  topics  can  only  too  easily  be 
made  tiresome  or  even  objectionable ;  but  as  a  per.<onal  opinion  I 
would  hazard  the  view  that  at  present  w«  could  afford  to  run  a 
few  risks,  if  haply  we  may  learn  a  little  more  about  one  another. 


The  particular  paragraph  which  gave  rise  to  the  above  reflections 
is  that  on  p.  147  of  vol.  xiv.  Pub,  Ast,  Soc,  Pacific,  where  the  writer 
boldly  says  a  word  for  the  "  popular  article."  I  should  like  to 
express  sympathy  with  him,  though  at  present  the  main  point  is 
not  so  much  how  far  we  agree  with  him  as  that  we  should  have 
the  pleasure  and  benefit  of  seeing  his  views,  whatever  they  may 
be,  expressed.     I  will  venture  to  reproduce  them  here  : — 

It  has  been  urged  more  than  once  against  the  Jahreshericht  (Wislicenus)  that 
too  much  space  is  devoted  to  reviewing  popular  articles.  In  this  criticism  we 
cannot  concur  ;  the  work  is  thereby  made  more  useful  to  amateurs,  and  it  must 
be  confessed  that  professional  astronomers  will  profit  by  it  as  well, — for  it  is 
notorioiu  that  the  latter,  as  a  rule,  do  not  spend  much  time  upon  technical 
papers  outside  of  their  own  specialities.  If  they  get  a  broad  knowledge  of  their 
science  at  all,  it  is  quite  usually  through  the  medium  of  popular  exposition. 
In  this  connection  we  may  recall  the  frank  statement  of  the  late  Profesfor  P.  G. 
Tait :  "  I  have  abstained  from  reading  the  details  of  any  investigation  (be  its 
author  who  it  may)  which  seemed  to  me  to  be  unnecessarily  complex.  Such 
a  course  has  ineTitably  Certain  disadvantages,  but  its  manifest  advantages  far 
outweigh  them." 
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It  would  be  well  if  we  could  all  learn  the  lesson  conveyed  in  the 
above  words  :  i.  e.,  we  may  arrive  at  our  result  how  we  like,  but  ia 
expounding  it  in  print  we  must  cast  it  into  simply  readable  form. 
Prof.  Tait  himself  used  quaternions  freely  to  get  his  results,  but 
of  course  he  priuted  them  in  the  more  popular  notation.  It  was 
a  familiar  sight  to  see  him  in  the  club-room  at  St.  Andrews 
smoking  a  pipe  and  revising  for  press*  one  of  his  elaborate 
investigations  on  a  half -sheet  of  note-paper  —  a  conciseness 
rendered  possible  by  the  quaternion  notation,  which  it  must  have 
cost  him  something  to  discard  in  print.  Alas  !  we  shall  no  more 
see  there  either  himself  or  the  soldier-son  of  whom  he  was  so 
proud,  and  of  whom  it  was  usually  said  that  "  when  his  father  had 
shown  mathematically  that  a  go^f-ball  could  not  be  driven  further 
than  a  certain  distance,  '  Ereddy  '  promptly  drove  one  further.'' 
Put  succinctly  this  was  the  actual  fact ;  theory  and  observatiou 
were  in  disagreement,  and,  as  on  so  many  previous  occasions, 
theory  had  to  find  out  its  mistake.  Prof.^  Tait  had  in  fact,  in 
liis  early  calculations  on  the  flight  of  a  golf -ball,  neglected 
the  effects  of  "  underspin " ;  and  without  underspin  it  is 
practically  impossible  for  human  beings  to  drive  a  ball  200  yards 
(to  first  pitch).  When  this  limit  was  far  exceeded  ("  Freddy '* 
drove  over  300  yards  carry,  390  yards  "  with  a  run")  he  recognized 
that  there  must  be  some  defect  in  the  theory,  and  ultimately 
found  it  in  the  *'  underspin,"  which  instead  of  being  negligible  as 
he  supposed,  was  the  most  important  factor  in  good  "driving.*' 
11  ow  he  gradually  but  completely  established  this  point  concerns 
])hysicists  and  golfers  rather  than  astronomers :  but  the  battle 
between  theory  and  observation,  and  its  inevitable  result,  is  of 
interest  to  us  all — especially  perhaps  to  Mr.  S.  C.  Chandler,  who 
enjoyed  the  triumph  of  observation  so  recently.  To  save  possible 
misunderstanding,  I  should  add  that  the  historic  drive  above 
mentioned  was  (if  my  memory  of  dates  is  correct)  not  the  actual 
evidence  which  led  Prof.  Tait  to  correct  his  theory  :  it  came  later : 
but  it  is  none  the  less  a  striking  instance  of  the  possible  error  of 
a  theoretical  calculation  deliberately  made  by  a  scientific  man  in 
tjie  front  rank.  The  distances  I  have  mentioned  are  authentic. 
Almost  the  last  time  I  saw  Prof.  Tait  he  walked  with  me  to  the 
spot  and  told  me  all  the  facts  himself.  In  case  this  should  meet 
the  eye  of  anyone  seriously  interested  I  will  briefly  give  them : — : 
The  drive  was  from  the  tee  at  the  13th  hole  at  St.  Andrews  (right- 
hand  course)  which  was  set  back  about  50  yards  at  the  time,  being 
behind  the  green  of  the  previous  hole.  The  ball  was  seen  to  pitch 
on  the  plateau  by  the  players  in  front  over  whose  heads  it  went. 
They  were  two  brothers  of  "  Freddy  *'  and  had  derisively  invited 

*  His  collerted  works  were  being  published  by  the  Cambridge  University 
Press. 
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bim  to  drive  at  thera  ;  and  one  of  them  (a  surveyor)  was  so 
amazed  at  the  result  that  lie  walked  back  into  the  town  and  brought 
out  bis  theodolite  to  survey  the  distances :  finding:  as  above  that 
the  "carry"  was  over  300  yards,  and  the  whole  drive  390  yards. 
The  ball  was  found  in  the  bunker  near  the  hole. 


All  this  has  carried  me,  I  fear,  rather  far  away  from 
astronomy.  But  there  seems  to  be  some  mysterious  connection 
between  astronomy  and  a  golf-links  ;  for  the  foll«>wing  asti  o^ 
nomical  observations  "  on  the  links  "  are  reported  in  Punch  for 
Aug.  27 : — 

Increased  latitude  on  thh  paht  op  tub  MrDNtciiT  Sun  : — "  On  the  Links 
the  Signallers  of  the  Dundee  City  Eifles  spent  the  hour»  of  darkness 
manipulating  the  heliograph/' 


■  An  nnnouncement  made  by  the  Director  of  the  Lfck  Obser\'atoryj 
in  Bulletin  No.  20,  is  one  to  be  hailed  with  delight.  Copies  of  tliw 
photographs  taken  at  the  Lick  Observatory  are  to  be  generally 
obtainable  at  a  moderate  cost,  it  being  "  assumed  that  sujh  copies 
\v'ould  be  used  for  purposes  of  study  and  investigation."  I 
cannot  but  think  that  this  is  the  right  method  of  dealing  with  the 
rapidly  accumulating  stores  of  photographs  at  our  large  observa- 
tories. Copies  cannot  be  indefinitely  presented  to  those  who  can 
profitably  use  them,  however  generous  may  be  the  wishes  of  the 
Directors:  and  the  few  shilling's  per  copy  which  would  put  the 
scheme  of  supplying  them  freely  on  a  working  basis  will  not  be 
grudged  by  anyone.  The  price  should  be  fixed  high  enough  to  make 
things  work  quite  smoothly — it  would  be  far  better  to  make  a  profit 
than  to  run  a  risk  of  loss :  for  if  necessary  the  profit  can  easily  be 
turned  to  the  advantage  of  astronomy,  oreven  of  the  purchasers  them- 
selves, in  some  way.  .The  Boyal  Astronomical  Society  started  a 
scheme  of  this  kind  a  few  years  ago  which  has  worked  quite  well  and 
has  shown  inter  alia  that  there  is  a  steady  demand  for  astronomical 
photographs — chii^fly  in  the  lantorn-slide  form  at  present.  A  li^fe 
of  those  hitherto  published  is  given  year  by  year  in  the  February 
number  of  the  Monthhj  Notices^  or  can  be  had  separately  on 
application  to  Mr.  Wesley.  To  avoid  commercial  difticulties 
(which  are  also  hinted  at  by  the  Director  of  the  Lick  Observatory) 
the  E..A.S.  photographs  are  only  supplied  to  Fellows,  but  those 
who  are  not  Fellows  can  generally  find  some  friend  to  make  the 
purchase  for  them.  I  wonder  whether  Professor  Campbell  will 
be  able  to  revise  his  opinion  that  "  the  collection  of  photograj)hs 
in  our  possession  is  so  extensive  that  it  is  not  practicable  to  supply 
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a  detailed  list"?      I  sincerely  trust  the  dwnuon    nuif  not  be 

Srinanent,  for  half  the  value  of  the  collection  will  in  that  case  be 
it.  It  ismost  importiuit  for  a  worker  to  know  what  photographs 
are  availnble  of  the  region  he  is  at  work  upou ;  and  I  would  urge, 
as  a  tentative  scheiae,  that  beginning  p-om,  Ou-  praent  tim»  (and 
leaving  arrears  for  future  cooBideration)  the  Lick  Observatorj 
should  publish  in  ita  Bulletins  a  lint  of  the  plates  taken,  with  the 
following  particulars:^ — (i)  Beference  Xo.  of  plate,  (a)  Dabi  of 
exposure  and  hour-angle  ;  or  simply  date  to  five  decimal  places, 
which  identifies  the  hour-angle.  (3)  U.A.  and  Decl.  of  centre  fur 
1900*0.  (4)  Approximate  angular  isdius  of  Held  in  miuutea  of  ate 
(5)  Approxiuuite  magnitude  of  faintest  star  photographed.  Other 
details  might  of  course  be  useful,  but  these  five  would  geneially 
enable  a  norker  to  know  whether  the  plate  would  be  likely  to  be 
of  value  to  him,  and  he  could  order  it  by  its  niunber.  The  work 
of  cataloguing  on  this  plan  the  existing  plates  might  proceed 
gradually^say  a  year  at  a  time,  beginning  with  the  early  plates, 
which  are  liable  to  be  most  important  ia  investigations  of  proper 
motion  or  other  change.  Would  such  a  plan  be  found  generally 
useful  ?  I  should  welcome  the  opinion  of  other  astronomera  in 
this  matter. 


Amohq  att-empts  to  express  angular  measure  by  means  of 
lengths,  the  following  description  of  a  meteor  takes  high  rank. 
It  is  from  the  Times  of  August  23,  1902  : — 

A  FiBKY  PiiE!io)[E!io!i,— Mr.  C.  F.  Dowsett  wri(M  from  Winbleburj, 
BaaingBtoke,  under  jraterdnj'a  diite : — "  A  tow  minute*  after  1  of  tba  iJuufc 
t)iij)  morning,  in  brilliuiit  niooiiUxlit,  I  saw  a  bull  of  fire  pawing  in  a  atmifibt 
line  from  west  to  east.  If  un  urdinar}'  star  appears  tu  our  vuiiin  abuut  the  siie 
ot  half-u-orown  this  ball  of  fire  nppeuted  l«  be  fullj  as  large  an  half  the  moon 
sppeare  to  ua.  I  was  at  a  window  1  j  ft.  from  the  ground  leTel,  whioh  ii  abuut 
430  ft,  above  sea  lerel.  In  paasing  the  ball  i)f  fire  uppeured  jiiat  below  the  top* 
of  tniee  which  are  6j  yards  t'roui  the  winduw  and  about  50  ft.  high,  aod  when 
put  them  I  wutchod  it  in  the  open  (us  far  as  the  window  would  allow  lue)  over 
about  two  mileM  of  tlie  cortb's  Hurraua.  Juat  as  1  n-ae  losing  sight  of  it  portion* 
Kerned  to  descend  IVorn  it  ntid  a  part  to  go  on.  Judging  from  earthly  motion 
il.s(>eLned  as  if  travelling  at  about  die  nito  a  train  duea  when  making  4^  mde« 
an  hour.     I'orbups  suiiie  of  your  readers  bad  a  more  extended  Tien." 


Jut  pntiUabed. 

CkTUooFB  or  AroiosoiiicAi  TEi.r»n»i'^«onmKw  amp 

,\cv«««iuv  Appah'ii'h.  l»Oii     Piifil-fr^L'  im  npplitntioii. 

"■ARL  ZEISS,  Optical  Works,  Jena. 

ASTRONOMICAL    DEPARTMENT. 


ta(y  Apachramatli:  Teleicnpe  Object-glaascs,  free  from  «ecoiidai7 
trum.  for  viBUol  purpoBC!^ : 

Aprriurc  from  i-i;  lo  i-»o, 
bplB    Phain-Vinul   Ub)eLi-glKHBes,  free  traax  Bacondwy  epflctrnm 
and  diflerano!  in  locus,  (or  eye  observation  and  Toe  jihatosnphr : 
Apcnuie  fiom   lio  lo  llj. 
tbocJirvnnatlc  ApUnallc  Olijcci-tniaasca  with  toduced  mc ends ry  ape clmra 
roe  Astro- Photography, 
malic  «y«|)>e«rs  with  Icme  e^Q-dintuiee. 
Udcope  ObJecl-gintLses  made  cf  onlliiary  sillcHlc  flnssc*. 
^ccilves,  piisms.  eyepieces,  and  all  agronomical  accessories, 
niplclc  mounls  foi  Telescopes  of  any  deiited  foim  oi  siie. 


««/  Attronomical  Caliiloffue  it*  German,  French,  iir  Ew/lith, 
free  tin  tippticaihn. 

London  Address:  25  MARGARET  ST.,  REGENT  ST.,  W. 

SIl-VERIlNLG. 

Istroiiomica/.  Mirrors  or  Search  Light 

Reflectors  silvered  with  the  most 

perfect  result  by  means  0/ 

THE  NEW  I.  E.  G.  L  PROCESS. 


I  Apply 

fPROVED  ELEOTRIO  GLOW  LAMP  Co.,  Lid. 
tM  Neviporl  St..  St.  Marlin's  Lavie.  •^S,. 


E.  DENT  &  CO.,  ,TP.l 

61  STEiND  and  4  ROYAL  EXCHAWa^ 
(Factory:  1  HiNWAY  PLACE,  W.l, 

LOIVSON. 

l>r  ^rial  SppointiRtnr  to 
HIS    MAJESTY     THE    KINO. 


MASTTFACTlTttERS  OP 

ASTRONOMICAL  CLOCKS, 
GALVANIC  CHKONOIiUArua  WATCHES. 

CERONOUETEBS,  SHIPS'  COHFASSES. 

MARKUS  Oi- 

THE  GREAT  WESTMINSTER  CLOCK  1 

THE    ROYAL    OBSESVATOBT,    OREEHWIC 
STARDASO    CLOCKS   AHO   CHROHOOIIAPNS 

I  6EEEKWICH,  EDUiBOBGH,  OXFORD.  DUKSlMlt,  FULSOlj 
BKUSSEtS.  GEKEVA.  it.  OBSBKVATOIUfi!] ; 

STANDARD   AZIMUTH    SHIPS'  COMPASSES 

ruu  ran 

BKITISH,  AtJSTKO-HOKOAWAS,  ITAUAK.  KHSCIAItJ 
BBRMAN,  SPAKISH,  JAPABESE,  AND   OTITBE    FOR 
AKD  COLONUL  OOVBRNUEHTS, 


CAXALOCiUES   ON   AFPUCATION. 


JTUAND   and  4  ROUL   EXOHANQi 

LOSIIOX. 


THE    OBSERVATORY, 

A  MOiNTilLV  UEVrEW  OF  ASTIiONoMV. 

KDlTim  BV 

T-  LEWIS,  F-IUV-S., 

H.  v.  KOLUS,  U.A.,  MLA.a. 


CONTENTS. 
iclM-.- 

I  iif  .jOruiliuiruoi.     Bj  Ml"  A""!:-'  U.l^ 
■rt»We  M.i™iB..    JI)  VV  IMtMi«,j.r.R^LS. 


oBujur.     By  \V   T,I,ts».n^..  f.R-M 


Bedim,— MJnoi  Wonci  Sntw.— 'I'lm  Mr'nH-i.limimil  tWilidimi 
iU''lUII-;.-FiLiu«iiuU'f  It-iiiUltiui.'JSdliurtiil-i'miri  ou 

■Bortfe   -. ...       -■•  — 


SumtwnJ ; — IS-  thiiltni/f. 


LON'IjUN: 
BBlSTKD  ,V.N1>  I'UBLISIIEK  nV  TAlfl.uK  ANLi  FKANUli*, 

*ltU  LIOS  auVllT.  PLBUT  elUBBT.  O: 


HE    OBS'ERVATi 

A  MO.NTHLV  KKVIKW  OF  ASTRONOMl 

OOHTSirrs  OF  No.  »33. 

l^aiuiial  fhrwa.    KMrvU  friiiu  Iha  itldwa  k^  XvoE.  A.  Scncvu,  Uitfr- 

i.,f  HuIbiii:i1>iii ,  .„..  ,. ,,  .<..-(#l| 

ir  tniiD  n  Rniltiiiit  unr  l^xnlluut.     Bf  W.  F,  llanum.  F.B.AA  .. 

ootsr  aten.    B»  Mim  Aiim  M,  Ciaua    - .„„_ 

Hie  AdTaiioo  or  .UirunniKT.    B/ OifiUlu  UiLutM  VulU^  TJLA.fl.    

Kpo(T«>pundnnce :  - 

Wllli.i::    ' '■    -V.T.  r.TM.  HA.,  F.BA  : 

II"rJ.L...  MIT.      Bv  l>r  lleNMM   - 

(10.-1..  II  A.  KJI.4.S     ... 

Til*  K  i*  DntKo  FB-A  '^ 


^  VobliciLtiaiui  — 

S«lr|IHi ]IJ«tM>Tn|"n  •«!  -llli'il  I'niblcip^     (IltvitU'.) 

rh^^  ^Dtmliii  U^lvilM  >lLi  D(t-Mpt^tna  SHaUi.    IBnmtHBiH 
T]iuriisii;Cli''i>Duli'g]'.    (IjtJiil,) ,. 


ami  S"i«'.  (WlUi  Fr.wH^liww.l-MliinrPtunrt  Swtek— 
iJh>  Crvilvj  ttHflwIar.^'riii'  Hini— Orwuwiuli  l«iti;. 
timu-Tiiu  r.8  SmiJ  nt»»r»nt.ifT.— ToiiJ  Eollfmr  v 
'flu  Bed  NvtU  niarrvalorj,  -  Ediicrinl.  -  From  an 
hmX    „,., , 


FOR  SALS. 

f'iovuvAi,  ov  THE  Bui'iisa  AurK'iNuwK.At  Anwxjatios.  Vuh.  1.  ti>lX.f 
oowpli'tt'  (if  iii»»).  tint  fiiur  ViiluniHa  Iioiind  in  Iia]f  iMtbor 
J'rice  J3. 

Editors  I  Soyal  Ob»«rvKtoiy,  Greenwich. 


SYMONSS     METEOROLOGICAL     MAGAZINE. 

JidJU'il  Uj  m'flU  lllJllKItT  MILL.  il-Sc.  uu>.,  i.-j(.s.i;. 

Mvntitlff  /fn'iw  M„  vr  6*.  ftr  itnnttm,  ^u»i-Ji'M. 
( A  niHKitnm  cjJ'H  trill  lie  nmf  /**■,  /m  njifiHeutiun  (w  Hte  JErHiiir  ft 

ta  frtMifrii  Siimiv.  x.ir.) 
The  oldcat  independent  Meteorological  Serk], 

kkvtai^  fcesn  tiBtftbU»hed  by  iba  Ul.o  O.  J.  Byxaoaa,  P.R.S.,  ta  28S& 

Coauine  varly  nulioo  nf  Slnti-nrnlogirat  JJi»coti^»,  Diwnog,  fUem- 

v.w  liiMj'utUL-uu  tuiii  I'ulilleutintiB,  Arijulu  lijr  otuiiii-ut  Dritiib 

I  Fi)r(-igii  JUMogrolngiitii,  JIctihwb    nml   CprTs«[iciuiIoitce,  iis  vdl  u 

iltiulii  ft  t;liDiA)«  niicl  of  cacv^tiuuul  Wi:iitlii:i  In  iIjc  British  l^lnada  aui 

waghvfit  tlie  iCmiiire. 

LOKUOS: 
ft.  VI),    12,  IH,  U     ! 


Gold  Modal.  USHER       &       COLE.  FariN  IGOO. 

Chronometer  and  Watch  Makers  to  the  Admiralty. 
105  St.  Jolin  Street  Road,  London,  E.G. 

Marine    Chronoineters  and   JVatches   of  all   df'scripfhns 

kept  in  stock, 

REPAIRS    OF   ALL    KINDS. 


HEWITT  &  SON, 

CHRONOMETER    MAKERS 

TO    THE 

EIGHT  HONOURABLE  THE  LORDS  COMMISSIONERS  OF 

THE  ADMIRALTY  (since  1830). 

344  City  Road,  Islington^  London,  E.C. 


KENDAL    &    DENT, 

WATCHMAKERS  TO   THE   ADMIRALTY. 

THE    ROYAL    ITALIAN    NAVY,  etc., 
106     CHEAPSIDE,    LONDON,    KG. 

MAN V FAL'ir J{  1 '.Its  U* 

Marine  and  Pocket  Chronometers^  Deck  Watches,  linely  adjusted 
English  Lever  Watches,  with  Ke-w  Observatory  Certificates. 

GOLD  MEDAL  PARIS  INTEKXATWyAL  EXILIHITIOX,  v, 
Large  Illustrated  Catalogue  post-free  on  application. 


Maker  to  the  Admiralty,  the  Council  of  State  for  India, 

and  the  Crown  Agents  for  the  Colonies;  the  Austrian,  Italian, 

and  Portug^uese  Governments.    By  Special  Appointment  to 

tlie  King  of  Sweden  and  Norway. 

V.    KULLBERG, 

105  Liverpool  Road,  London,  N. 

CHRONOMETER  AND  AVATCH  MANUFACTURER. 

EVERY    DESCRIPTION    OF    HIGH-CLASS    KEYLESS   AND 

ORDINARY    WATCHES. 

FINE    PRESENTATION    ^VATCHES. 

:lltD:ub(b  jlim  C>olb  fUcbuls  unb  your  pi))lom;i9  of  jtionour  (|t)i9bcst  JltDnrbis). 

FIRST  PRIZE,  WITH  THE  FREEDOM  OF  THE  CLOCKMAKERS'  COMPANY  OF  THE 

Cin  OF  LONDON,  1881. 

"GRAND  PRIX"  PARIS  EXHIBITION,  I90a 

Chronometers  \vit>i  Kiilll»er4r's  new  balances  and  other  improvomeiits 
havi'  stotxl  First  or  Socoiul  i/iirff/  times  at  the  lloval  Observatorv 
(Ti-eenwieh  :  and  of  the.se,  tliree  were  ilic  beat  etur  tried  at  Grceinvkh. 
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watclies  were  iK»t  intended  i'or  the  competitive  trial,  they  obtaineJ 
hip:her  marks  than  those  of  any  other  exhibitor. 

Dr.  (iiLU  now  Astronomer  IJoyid  at  the  Cape,  wrote: — "Of  the  50 
chrun(>nieters  \ise«l,  Knllbenr  4>S  lias,  (»n  the  wlude,  performed  best. 
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The  System  of  rj  Geminorum. 

The  inclusion  of  ri  G-eminorum  among  the  stars  discovered  at  the 
Lick  Observatory  to  have  variable  radial  velocities  claims,  for 
several  reasons,  particular  attention.  To  begin  with,  it  is  visually 
double.  Close  to  the  glaring  red  disc  of  the  variable,  Mr.  Burnham 
detected,  in  1881,  a  tenth-magnitude  companion,  which  proves  to 
be  in  slow  retrograde  revolution.  The  latest  published  measures 
— executed  more  than  five  years  ago — showed  a  decrease  of  the 
angle  by  10',  accompanied  by  a  slight  augmentation  of  the  distance, 
which  now  amounts  to  just  i".  Centuries,  indeed,  may  elapse 
before  it  becomes  possible  to  compute  the  orbit  of  this  slowly- 
moving  pair ;  yet  even  a  remote  prospect  is  better  than  none  at  all ; 
and  Tf  Geminorum  is  the  only  star  of  its  spectral  class  that  has  so 
far  given  the  smallest  opening  for  enquiries  into  its  gravitational 
regimen.  And  the  opening  will  be  rendered  comparatively  wide 
should  the  intimation  of  its  forming  a  ternary  combination  be 
verified  by  the  progress  of  research. 

Several  other  binary  stars  have  already  been  resolved  spectro- 
scopically  into  three  components.  Castor  is  an  illustrious  example ; 
and  it  is  followed  by  k  Pegasi,  by  £  UrssB  Majoris,  and  perhaps  by 
f  Herculis.  But  the  circumstances  of  rj  Geminorum  are  peculiar. 
It  is  the  first  third-type  star  found  to  be  spectroscopically  double. 
A  beautiful  range  of  flutings  corresponds,  in  its  anidyzed  light,  to 
the  fiery  tinge  of  its  colour.  Moreover,  it  is  essentially,  though 
not  very  markedly,  a  long-period  variable.  That  is  to  say,  a  cycle 
of  231  days  is  pretty  regularly  conformed  to,  while  the  changes 
comprised  in  it  are  much  more  feebly  accentuated  than  in  the 
generality  of  its  congeners.  And  it  is  worth  noting  that  the 
decline,  not  the  recovery,  of  lustre  is  the  phase  sometimes  imper- 
fectly accomplished.  At  maximum  of  3*2  magnitude,  the  object 
never  sinks  below  4*2,  and  is  liable  to  halt  in. its  descent  at 
37  magnitude.      Thus,  in  the  year    1879,  ^^®   minima  due  in 
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February  and  November  were  alike  observed  by  Schmidt  as  only 
half -developed  or  abortive*.  Nor  are  the  maxima  attended  by 
any  symptoms  of  emission.  No  vivid  rays  of  blazing  hydrogen 
relieve  absorption-bands  resembling  those  of  Betelgeux  rather  than 
the  dense  shadings  of  Mira.  Nevertheless,  the  variability  of  this 
star,  albeit  moderate  in  amount,  has  the  fundamental  characteristic 
wanting  in  the  equivalent  fluctuations  of  many  analogous  objects. 
It  obeys  a  definite  period.  It  is  no  casual  flickering.  Some 
condition  seems  to  be  added  to  those  prevailing  in  the  constitution 
of  irregular  variables,  by  which  a  certain  order  of  recurrence  in 
time  is  enforced.  And  we  cannot  but  ask  ourselves  the  question, 
What  may  that  condition  be  ? 

A  possible  answer  is  suggested  by  Professor  Campbell's  recent 
announcement  that  ij  Geminonun  is  a  spectroscopic  binary  t. 
For,  should  the  period  of  revolution  turn  out  to  be  identical  with 
the  period  of  variation,  a  strong  presumption  would  arise  that 
companionship  in  some  way  dictates  the  course  of  light-change. 
That  such  a  relation  exists  in  the  case  of  "  Cepheid  "  variables 
has  been  fidly  established ;  but  their  rapid  and  precise  fluctuations 
are  of  a  very  different  character  from  the  loosely  regulated  vicissi- 
tudes of  stars  like  Mira  Ceti.  Nor  has  a  scrap  of  evidence 
favouring  the  supposition  that  such  variables  are  in  reality  crypto- 
doubles  been  until  now  produced.  The  assignment  of  this  character, 
then,  to  a  star  periodical  in  nearly  eight  months  is  of  somewhat 
critical  import. 

The  first  point  to  be  ascertained  is  whether  its  two  kinds  of 
change  synchronize — whether  its  light-cycle  corresponds  with  its 
orbital  cycle.  So  far,  there  is  nothing  to  show  that  it  does.  The 
published  observations  are  too  few  to  supply  grounds  for  a  decision, 
or  even  for  an  opinion,  on  the  subject.  They  extend  from 
January  15,  1900,  to  February  2,  T902,  during  which  time  six 
plates  were  taken  and  measured  by  Messrs.  Eeese  and  Stebbins. 
The  indicated  range  of  velocity  is  small,  only  ten  kilometres  a 
second ;  but  it  is  unlikely  that  the  maximum  rates  were  hit  off  at 
the  epochs  of  exposure.  It  happened,  however,  that  two  deter- 
minations were  made  within  six  days  of  each  other — on  January  15 
and  21,  1900 — and  they  gave  nearly  the  same  result ;  the  orbital 
speed  had  altered  very  slightly  in  the  interim.  Hence  the  infer- 
ence must  be  drawn  that  the  period  of  revolution  is  either  com- 
prised within  a  few  days  or  is  protracted  over  many  months. 
The  latter  appears  the  more  probable  alternative  :  yet  the  further 
measures  given  lend  only  a  shadowy  countenance  to  the  hypothesis 
of  cyclical  coincidence  in  light  and  motion-change.  Observations 
made  night  after  night  for  the  express  purpose  of  settling  the 
matter  once  for  all  are,  then,  urgently  needed.  This  is,  indeed,  a 
test-case  as  regards  long-period  variability.     Even  if  all  stars  of 
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the  Mira  class  prove  to  have  close  companions,  the  spectral  dis- 
placements occasioned  by  them  might  be  very  difficult  of  detection. 
But  they  will  be  keenly  looked  for  should  an  agreement  of  periods 
make  it  clear  that  the  binary  condition  of  17  G-eminorum  is  no 
accident,  but  an  indispensable  part  of  its  economy. 

Acquaintance  with  the  orbital  relations  of  the  star  will,  more- 
over, enable  us  to  gather  some  preliminai*y  ideas  regarding  its  mass. 
A  minimum  estimate  of  this  important  element  can,  at  any  rate, 
be  arrived  at,  when  we  know  in  what  period  and  with  what  velocity 
it  revolves.  And  since  we  are  at  present  totally  ignorant  as  to  the 
amount  of  matter  contained  in  third-type  stars,  and  their  probable 
mean  density,  the  information  in  prospect  is  more  than  commonly 
desirable.  Theories  of  their  development,  for  instance,  would  be 
materially  affected  by  it.  Their  place  in  the  stellar  hierarchy 
•cannot,  with  any  confidence,  be  assigned  until  sure  data  are  pro- 
vided respecting  their  size  and  consistence.  Some  among  them 
Are  undoubtedly  gigantic  orbs.  All  seem  to  be  remote  from  the 
Earth,  beyond  the  measure  of  remoteness  of  solar  or  even  of  8irian 
■stars ;  and  many  shine  with  great  intensity,  notwithstanding 
powerful  self -absorption.  The  conjecture  might  indeed  be  hazarded 
that  great  mass  is  a  condition  sine  qud  non  for  the  display  of  a 
fluted  spectrum — that  only  bodies  on  a  vast  scale  of  construction 
survive  to  reach  the  Antarian  stage,  while  minor  globes  sink 
towards  extinction  by  insensible  gradations,  without  undergoing 
:any  striking  transformation  in  light-quality. 

A  proper  motion  of  o^'odp,  assigned  by  Dr.  Auwers  to  ij  Gemin- 
orum, was  pronounced  by  Mr.  Burnham  to  be  "  obviously  common 
to  both  (visible)  components."  From  its  amount  we  can  derive  an 
approximate  notion  of  the  probable  distance  of  the  system. 
Annual  parallax,  taken  all  round,  naturally  stands  in  a  certain 
relation  to  proper  motion.  Let  us  put  the  ratio  at  one  to  seven 
and  see  what  it  comes  to  in  the  example  under  consideration, 
fully  recognizing,  at  the  same  time,  that  an  individual  result  of  the 
kind  is  worthless  except  for  illustrative  purposes.  Assuming,  then, 
the  parallax  to  be  one-seventh  of  its  proper  motion,  we  obtain  for 
it  a  value  of  just  o"'oi,  corresponding  to  a  light-journey  of  326 
years.  Our  own  Sun,  relegated  to  such  a  distance,  would  probably 
have  escaped  enrolment  in  the  Bonn  Durchmusterung ;  it  would 
take  rank  among  the  submerged  and  unnamed  millions  of  space. 
In  other  words,  its  apparent  brightness  would  be  nearly  seven 
magnitudes  below  that  of  17  Geminorum.  It  would  follow  that  the 
star  actually  emits  five  hundred  and  twenty  times  the  light  of  the 
Sun.  And  even  though  this  estimate  be  very  far  from  exact,  still 
the  probability  of  some  such  enormous  disparity  subsists  ;  and  we 
are  fully  entitled  to  look  upon  the  system  of  r}  Geminorum  as  no 
less  interesting  by  its  complexities  than  imposing  by  its  scale. 

Agistes  M.  Clbrke. 
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Remarkable  Meteors, 

Cektaiit  large  meteors,  owing  to  circumstances  favouring  their 
apparitious,  are  witnessed  by  a  great  number  of   persons  and 
attract    considerable    notice    in    the   newspapers    and   scientific 
journals.     Other  meteors,  equally  brilliant  and  sometimes  even 
more  interesting  and  noteworthy,  scarcely  receive  any  attention 
whatever !     Of  very  fugitive  character,  or  appearing  in  the  small 
hours  of  the  morning  or  in  a  sky  overcast  at  many  stations,  they 
pass   comparatively  imobserved.      The   fine,   flashing  fi.reball  of 
Sunday  night,  July  13,  had  numerous  spectators,  for,  apart  from 
the  convenient  time  of  its  display,  it  left  a  durable  streak  which 
enabled  people,  on  looking  upwards,  to  realize  at  once  the  nature  of 
the  phenomenon.      And   the  fireball  of  August   22,  though  it 
appeared  at  2  in  the  morning,  was  seen  by  many,  for  its  long 
duration  of  about  40  seconds,  even  more  than  its  glaring  aspect, 
led  to  its  being  observed  by  everyone  who  happened  to  be  out  of 
doors  at  the  time.     But  the  conditions  were  different  in  respect 
to  tbe  fireball  of  the  early  evening  of  September  25,  7**  35"*,  which 
gave  a  very  vivid,  lightning-like  flash,  illuminating  the  E.  coast  of 
Ireland,  St.  G-eorge's  Channel,  Cardigan  Bay,  and  the  coast  of 
Pembroke,  Cardigan,  and  Carnarvon  with  an  astonishingly  sudden 
and  transient   brilliancy.     The  meteor's  descent  was  unusually 
rapid  and  short,  so  that  people  who  were  startled  by  the  flash 
ascribed  it  to  lightning,  and  thought  no  more  of  the  incident.     At 
Bristol  I  was  observing  Jupiter  in  a  rather  foggy  sky  when  a 
sudden  flash  caused  me  to  look  quickly  to  the  west,  and  I  saw  a 
faint  green  streak  which  disappeared  in  the  fraction  of  a  second. 
I   had   glimpsed   it   well   enough,   however,   to   fix   its    position 
from  211°  +41^  to  204°  +3^2%  and  note  the  direction  from  a 
point  a  little  N.  of  Vega.     At  Enniscorthy,  Ireland,  the  Rev.  AV. 
r.  A.  Ellison  was  looking  towards  the  square  of  Pegasus,  when 
everything  was  suddenly  lit  up  and  a  nearly  vertical,  green  streak, 
of  momentary  duration,  was  seen  projected  across  /5  Pegasi,  and 
extending  from  340°  -1-31°  to  356°  +17°.     Mr.  Ellison  remarks^ 
that  the  fireball  descended  so  swiftly  that  the  eye  could  not  follow 
it,  and  but  for  the  streak  he  might  have  concluded  the  flash  to 
have  been  ordinary  lightning.     The  duration  of  flight  could  not 
have  exceeded  one-eighth  of  a  second.     The  real  path  of  the  object 
was  over  the  sea  between  St.  George's  Channel  and  Cardigan  Bay* 
It  fell  from  88  to  57  miles  along  a  course  of  34  miles,  and  if 
Mr.   Ellison's   value  for  the  observed  duration  is   correct,   the 
velocity  must  have  exceeded  250  miles  per  second !     Quite  possibly 
the  duration  may  have  been  underrated,  but  extending  it  most 
liberally  will  not  negative  the  fact  that  the  motion  of  the  meteor 
must  have  been  greatly  in  excess  of  that  consistent  with  parabolic 
velocity.     The  actual  flight  of  the  object  was  unfortunately  not 
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observed  at  Bristol,  but  the  very  sharp  flash  and  evanescent  streak 
sufficiently  indicated  that  the  speed  was  quite  abnormal.  The 
radiant  was  at  255°  +46',  and  from  or  near  this  point  in  the 
northern  region  of  Hercules  several  large,  flashing  meteors  were 
directed  during  the  last  week  of  September  this  year.  On 
September  24,  ii"*  53™,  Mr.  C.  L.  Brook,  of  Meltham,  near 
Hudderflfleld,  recorded  a  small  fireball  falling  in  two  seconds  from 
25^°  —142°  to  30^°  —21°.  On  September  26,  about  9  p.m.,  a 
meteor  brighter  than  Jupiter  was  seen  at  Alloa,  Scotland,  shooting 
from  the  region  of  a  Cygni  to  a  point  between  a  and  /3  Andro- 
medse,  and  leaving  a  short  streak.  On  September  27,  at  7*"  33™,  a 
fireball  much  exceeding  Venus  was  seen  by  the  Rev.  W.  F.  A. 
Ellison  at  Enniscorthy,  and  by  Mr.  A.  Sullivan  at  DubUn,  in  the 
region  south  of  Aquila,  and  directed  from  the  N.  border  of 
Hercules.  On  September  29,  lo"*  16™,  a  brilliant  meteor  was 
observed  by  Messrs.  A.  McDougall  and  W.  E.  Rolston  at  Earlsfield, 
Surrey,  descending  slowly  from  S.S.W.  to  S.E.  These,  and  several 
other  objects  seen  at  about  the  same  period,  may  not  have  belonged 
to  one  and  the  same  system,  but  the  general  accordance  in  their 
directions  is  significant.  On  September  29  the  shower  of  Her- 
culids  certainly  continued  active,  for  during  a  watch  of  three  hours 
I  recorded  four  meteors  directed  from  255°  +46°.  The  motions, 
however,  varied  considerably,  and  I  append  the  apparent  paths  of 
three  of  the  objects  which  were  very  well  observed : — 


Path. 

Mag. 

1 

Notes. 

From     1        To 

2 

a         d 
0          0 

51     +15 

a          S 

0           0 

54*+  5 

V.  swift ;  white. 

2 

5*  +4** 

13*  +35 

V. swift;  white. 

6 

99     +78 

85     +57  i  ^-  V.  slow  ;  yell. 

Duplicate  observations  of  these  would  be  valuable,  as  it  seems 
difiicidt  to  admit  that  meteors  offering  such  great  contrasts  in 
their  velocity  can  belong  to  a  common  radiant. 

As  a  meteoric  phenomenon  of  special  character  and  differing 
widely  from  the  very  swift-flashing  meteor  of  September  25, 1  may 
again  mention  the  fireball  of  August  22,  2^  2"^  a.m.  I  computed 
the  length  of  its  observed  path  as  611  miles,  which  is  certainly  a 
record  for  meteors  seen  in  England  during  the  last  20  years.  It 
fell  from  about  65  to  ;^^  miles,  and  traversed  the  English  Channel 
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with  a  slow,  horizontal  course  from  W.S.W.  to  E.N.E.,  at  a 
velocity  of  about  15  miles  per  second.  It  proceeded  from  a 
radiant  just  S.  of  X  Antinoi,  near  the  W.S.W.  horizon,  and  the 
duration  of  its  luminous  course  was  about  40  seconds.  The 
estimates  differed  greatly,  as  they  invariably  do  in  such  cases,  and 
it  may  be  interesting  to  quote  from  the  various  descriptions  : — 

Phenomenal  slowness.  40  to  50  seconds. 

Very  slow.  Of  short  duration. 

30  seconds.  At  a  great  pace. 

At  a  terrific  rate.  30  seconds. 

= train  going  40  miles  an  hour.  Passed  quickly  across  sky. 

At  a  great  pace.  Two  minutes. 

Excessively  slow.  30  to  35  seconds. 

40  seconds.  ;  Visible  for  a  long  time. 

Darted  across  sky.  10  to  12  seconds. 

Three  minutes.  Comparatively  slow. 

30  seconds.  Moved  very  steadily. 

I  corresponded  with  many  of  the  observers,  and  elicited  more 
definite  information  than  that  given  in  their  original  accounts. 
In  some  cases  this  proved  useful.  In  one  instance  an  observer 
was  asked  if  he  could  give  an  estimate  of  the  altitude  and  apparent 
diameter  of  the  object.  He  promptly  replied  that  "  the  fireball 
was  500  yards  in  height,  and  appeal^  to  be  25  inches  in  cir- 
cumference''! Three  Australian  troopers  who  saw  the  meteor 
from  Hyde  Park  Comer  thought  the  "  tail  6  inches  long " ;  a 
Plymouth  seafaring  man  estimated  it  "  2  feet  6  inches  to  3  feet 
long  " ;  while  a  Polperro  fisherman  considered  the  whole  length  to 
be  several  "  hundrejds  of  feet." 

As  an  instance  of  velocity  slower  than  theory  would  indicate,  I 
may  refer  to  a  pretty  bright  2nd-mag.  meteor  recorded  by  Mr.  A. 
King  at  Leicester  on  July  28,  11^'  7^"',  from  288°  4-ii°  to 
274"^  —3°,  and  by  myself  at  Bristol  at  same  time,  from  358°  +35° 
to  330'  +33°.  The  estimates  of  duration  were  2  sec.  and  i'8  sec. 
The  real  path  extended  over  43  miles,  so  the  resulting  velocity  was 
about  23  miles  per  second,  which  is  little  more  than  half  parabolic 
speed.  The  radiant-point  was  at  about  44°  +21°,  near  N.E.  by 
E.  horizon,  and  the  meteor  passed  from  nearly  over  Beading  ta 
Amesbury  at  heights  from  74  to  71  miles. 

The  motion  of  several  meteors  doubly  observed  during  the  past 
two  years  has  offered  some  striking  and  suggestive  discordances^ 
and  it  begins  to  be  evident  that  the  velocity  of  a  meteor  cannot  be 
correctly  ascribed  from  the  mere  position  of  its  radiant.  It  is 
very  unfortunate,  however,  that  ordinary  estimates  of  the  flight- 
durations  are  liable  to  rather  large  errors,  and  it  is  to  be  hoped  that 
photography  will  ultimately  enable  more  accurate  determinations 
to  be  made. 

Bishopston,  Bristol,  W.  E.  Denning. 

1902,  Oct.  6, 
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The  Total  Eclipse  of  the  Moon,  October  i6. 

It  «'as  not  anticipated  that  this  eclipse  would  repay  obaerrera 
for  the  irksomeness  of  rising  at  4  a.u.,  as  the  altitude  of  the  Moon 
wa»  gm&ll  and  the  total  phase  did  not  occur  till  twilight  had  made 
conaiderable  progreaa.  The  weather  conditions  were,  however, 
perfect,  and  the  air  was  o£  a  clearness  and  parity  quite  unusual  in 
the  neighbourhood  of  London ;  hence  those  who  took  the  trouble 
to  rise  were  rewarded  by  a    spectacle  of    singular  beauty  and 


The  watch  was  begun  at  16"  5",  at  which  time  the  smoky 
penumbra  was  already  obvious  on  the  Moon's  eastern  limb.  I  may 
remark  that  in  other  eclipses  I  hare  been  able  to  trace  the  eSect 
of  the  penumbral  shading  for  about  half  an  hour  before  or  after 
contact  with  the  shadow. 

Firstcontaetwas  noted  at  16"  iT^if*  G.M.T.,or  zi'Iaterthanthe 
'  Nautical  Almanac '  time.  The  difference  may  be  partly  due  to  the 
augmentation  of  ^  which  the  'Nautical  Almanac'  applies  to  the 
geometiical  shadow  ;  this  augmentation  is  probably  too  great, 
implying  as  it  does  that  the  atmosphere  at  the  height  of  80  miles 
is  sufficiently  dense  to  obstruct  nearly  all  the  Sun's  light. 

Only  two  crater  phenomena  were  noted,  viz. : — 

AriatarchuH  wholly  immersed  16"  36"  20'  G.M.T. 

Copernicus  E.  limb  on  edge  of  shadow  16"  37"°  37'  G.M.T. 

Other  eclipses  have  shown  such  targe  ^cordances  between 
different  observers  for  these  phenomena  that  it  appears  useless  to 
expend  much  time  uixin  tht-m. 


Sketch  of  the  Moon's  aspect  aliorti}'  before  Totality. 

The  eclipaed  limb  was  not  quite  invisible  even  during  the  early 
stages  of  the  eclipae;  it  was  more  readily  seen  as  the  bright 
crescent  diminished. 

At  16''  56™  I  noted  that  the  upper  portion  of  the  shadow  i.'i  the 
inverted  image  was  very  much  brighter  than  the  rest,  an  arrange' 
ment  which  persisted  as  long  as  the  Moon  could  be  followed. 
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At  17**  15"™  the  appearauce  was  somewhat  as  shown  in  the  sketch 
(p.  395).  V  is  the  vertex  of  the  inverted  image,  A  the  disappear- 
ing sunlit  crescent ;  the  portion  marked  B  was  of  a  bright  copper- 
colour,  that  marked  D  a  bright  steel-blue,  while  C  was  oF  dark  slaty 
grey  and  showed  little  trace  of  colour.  The  time  I  noted  for  He 
disappearance  of  the  last  ray  of  white  sunlight  on  the  disc  was 
17**  18""  42"  G.M.T.,  which  is  6*  later  than  the  corresponding  time 
in  the  '  Nautical  Almanac.'  The  boundary  of  the  shadow  was  not, 
however,  sufficiently  definite  to  note  the  time  with  certainty  within 
several  seconds. 

The  totally  eclipsed  Moon  now  presented  a  dull  murky  orange 
appearance  in  the  rapidly  brightening  sky.  The  superior  bright- 
ness of  region  B  persisted,  but  region  D  grew  fainter  and  less  blue 
as  it  became  more  deeply  immersed  in  the  shadow.  The  Moon  was 
followed  in  the  telescope  till  17**  40"^  and  with  the  naked  eye  till 
17^  43" ;  its  altitude  was  then  only  7°  and  it  was  sinking  into  the 
smoky  pall  that  nearly  always  hangs  over  London.  Siriiis, 
Procyon,  Bigel,  Betelgeux,  Aldebaran,  Capella  were  still  staringly 
conspicuous  objects,  but  their  altitudes  were  of  course  much  greater 
than  that  of  the  Moon. 

The  dawn  on  this  day  was  of  a  bluish-white  colour  with  no 
admixture  of  red  or  other  warm  colours.  I  mention  this  as  it  may 
possibly  throw  some  light  on  the  bluish  patch  on  the  Moon 
described  above.  A.  C.  D.  C. 


A  Revision  of  Wolfs  Sun-spot  Relative-Numbers. 

Peof.  a.  Wolfee,  the  successor  of  Dr.  Eudolf  Wolf,  of  Zurich, 
who  has  carried  on  the  well-known  tabulation  of  sun-spot 
statistics  since  the  death  of  his  predecessor  in  1893,  has  lately 
published  a  new  edition  of  the  sun-spot  relative-numbers,  in  which 
some  inaccuracies  of  the  earlier  tables  have  been  corrected,  and 
which,  besides  being  brought  up  to  date  (1901),  comprise  many 
observations  found  and  worked  up  since  the  publication  of  the 
last  edition.  The  following  table,  published  by  permission  of 
Prof.  Wolfer,  is  taken  from  the  number  of  the  Monthly  Weather 
Review  (Washington  Weather  Bureau)  for  April  last.  In  that 
publication  the  sun-spot  numbers  observed  or  interpolated  for 
every  month  between  January  1749  and  December  1901  are  given, 
and  the  mean  of  these  for  each  year  taken.  These  yearly  means 
are  given  in  the  second  column  of  the  table  below.  Further,  in 
the  above-named  publication  the  monthly  numbers  have  been 
smoothed  by  taking  the  means  of  every  consecutive  twelve,  and 
these  smoothed  numbers  for  each  month  given.  The  annual 
means  of  these  are  taken  and  are  given  in  the  third  column  of 
Table  I.  which  follows. 
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The  epochs  of  maximum  and  minimum  as  deduced  from  these 
figures  are  given  in  Table  II.  They  differ  from  those  published 
by  Wolf  (No.  Ivi.  of  his  '  Mittheilungen ')  only  in  respect  to  the 
maximum  of  1805,  which  by  reason  of  the  newly-added  observa- 
tion.s  (made  at  Kremsmiinster)  is  changed  from  1804*2  to  1805*2. 


Table  II. — Epochs  of  Sun-spot  Maxima  and  Minima. 


Mean  date  of  minima 1744*21     +0*30 

Mean  date  of  maxima 1749*37    ±0*43 

Length  of  the  period  from  the  minima     11-141+0*036 

Length  of  the  period  from  the  maxima     11091  +0053 

Length  of  the  period  in  general,  or  J  (max.  4-2  min.) ...  1 1*124  ±0030 
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Trom  consideration  of  his  tabulations  Prof.  Wolfer  is  led  to 
say  : — ''  As  concerns  the  35-year  period  discovered  by  Dr.  Lockyer^ 
it  is  quite  certain  that  the  interval  between  each  minimum  and 
the  following  maximum,  or  the  so-called  duration  of  increase  as 
well  as  the  duration  of  decrease  of  the  sun-spot  curve,  shows 
variations  in  the  different  periods  that  are  not  accidental  and  that 
most  probably  have  a  periodic  character.  But  I  do  not  believe 
that  the  material  used  by  Dr.  Lockyer  is  sufficient  to  give  the 
length  of  the  greater  period  with  any  certainty,  because  the  wholo 
interval  of  time  that  Dr.  Lockyer  takes  into  consideration  covered 
only  one  and  a  half  of  these  greater  periods  of  thirty-five  yeara 
each.  As  soon  as  I  received  the  memoir  of  Dr.  Lockyer,  I  at  once 
investigated  whether  the  existence  of  this  suspected  period  could 
be  traced  backward.  This  attempt  was  thoroughly  justified, 
because,  at  least  since  1750,  the  epochs  of  maximum  and  minimum 
are  relatively  well  ascertained  and  are  much  more  reliable  than 
Dr.  Lockyer  seems  inclined  to  allow.  With  the  exception  of  the 
years  1784  and  1788,  which  have  the  weight  of  4  ascribed  to 
them  in  Table  IL,  there  is  no  other  epoch  whose  uncertainty 
amounts  to  one-half  year.     In  Table  III.  you  will  find  the  result 
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to  which  I  at  that  time  arrived ;  column  a  contains  the  interval  of 
time  elapsing  between  a  minimum  and  the  following  maximum. 
These  are  therefore  the  numbers  which,  according  to  Dr.  Lockyer,^ 
should  follow  a  35-year  period.  These  leave  no  doubt  as  to  their 
variability ;  in  fact,  this  variability  seems  to  be  much  stronger  than 
Dr.  Lockyer  found  from  the  periods  used  by  him.  Apparently 
they  vary  to  and  fro,  but  a  constant  period  cannot  be  found 
therein.  The  great  variation  between  1780  and  1835  would  in 
fact  rather  point  to  the  period  of  fifty-five  years,  which  was 
previously  suspected  by  Wolf  and  would  in  no  case  make  a 
35-year  period  probable. 

"  Dr.  Halm,  of  Edinburgh  *,  has  also  drawn  attention  to  the 
variability  of  the  interval  between  minima  and  maxima,  and  in 
fact  this  variability  is  still  more  plainly  brought  out  by  tbe  method 
of  treatment  adopted  by  him,  in  that  he  takes  account  of  the  ratio 
of  the  ascending  to  the  descending  part  of  the  ii-year  spot- 
period  instead  of  considering  the  absolute  duration  of  the  ascending 
portion,  as  Dr.  Lockyer  has  done.  The  accompanying  Table  III. 
contains  the  interval  of  time,  5,  between  the  maximum  and  the 
following  minimum,  as  also  the  ratio  a/h.  The  variability  of  the 
ratio  a/b  is  very  striking,  and  shows  in  general  the  same  curve  as 
do  the  figures  of  Table  II. ;  but  there  is  no  indication  of  a  regular 
recurring  period,  and  especially  one  of  thirty-five  years. 

"  Only  one  result  which  Dr.  Lockyer  has  brought  out  is  certain, 
and  one  which  was  also  demonstrated  by  Dr.  Halm,  both  from  the 
observed  facts  and  as  a  consequence  of  his  new  theory  of  the 
periodicity  of  the  solar  phenomena,  namely,  that  the  just-men- 
tioned variations  of  a  and  of  the  ratio  a/b  proceed  parallel  with 
the  intensity  of  the  development  of  the  spots  through  each  i  i-year 
period  in  that  a  maximum  follows  a  minimum  quicker  in  proportion 
as  the  maximum  is  higher,  or,  as  Dr.  Halm  expresses  it, '  in  the 
individual  spot-periods  the  maximum  occurs  earlier  in  proportion 
as  the  development  of  the  spots  is  more  rapid.'  Dr.  Halm  has 
compared  the  ratio  a/h  with  the  absolute  altitude  of  the  individual 
maxima,  as  expressed  by  Wolf's  relative  numbers ;  on  the  other 
hand.  Dr.  Lockyer  bases  his  position  on  the  total  sum  of  the 
spotted  area  for  each  individual  period.  We  attain  to  the  same 
results  if,  for  comparison,  we  use  the  mean  annual  relative-number 
for  a  single  11 -year  period,  namely,  the  sum  total  of  the  annual 
relative-numbers  for  the  whole  period  divided  by  the  length  of  the 

period ;  therefore  rmean  =  p .     The  agreement  shown  by  curves 

formed  from  the  figures  in  column  6  and  column  9  of  Table  III. 
with  those  formed  in  like  manner  from  columns  3  and  5  is 
quite  remarkable.  That  the  interval  between  minima  and  maxima 
dei^ends  intimately  upon  the  intensity  of  development  of  the  spots 
during  that  period  would  seem,  therefore,  to  be  quite  certain, 

*  Asfronomische  Nachrichten^  No.  3713. 
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according  to  Lockyer's  and  Halm's  investigations.  Both  these 
quantities  are  subject  to  variations  of  an  apparently  periodic 
character,  but  it  seems  to  me  that  the  material  actually  available 
does  not  indicate  a  somewhat  regular  periodicity,  and  that  the 
continued  existence  of  a  35-year  period  is  not  yet  demonstrated." 


Table  UI. — Mutual  Belations  of  Maxima  and  Minima. 
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Astronomy  and  Cosmical  Physics  at  the  British 

Association  f. 

At  the  Bradford  meeting,  in  1900,  a  department  of  astronomy  was 
established  as  a  subsection  of  Section  A,  in  deference  to  a  wish 
that  had  been  expressed  that  astronomy  should  be  better  repre- 
sented at  the  British  Association.  After  two  years'  experience  it 
was  felt  that  the  astronomical  papers  that  were  received  were 
scarcely  enough  to  justify  this  division  of  Section  A,  and  this  year 
the  subsection  was  strengthened  by  the  addition  of  cosmical 
physics.  On  the  Friday  the  whole  section  was  given  up  to 
cosmical  physics ;  on  the  Monday  and  Tuesday  the  subsection  met 
separately.     On  all  three  days  the  room  was  well  filled,  and  it  was 

*  These  figures  depend  on  assumed  values  of  the  date  and  the  r  for  the 
minimum  of  1901*5. 

t  Communicated  to  Nature^  Oct.  23,  by  Mr.  Hinks,  Secretary  of  the  Sub- 
section. 
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apparent  that  the  enlarged  subsection  was  in  some  ways  a  success* 
But  towards  the  end  of  the  meeting  there  was  a  strong  expression 
of  opinion  that  it  is  not  to  the  advantage  of  the  section  as  a  whole 
that  it  should  be  so  much  subdivided,  and  the  whole  matter  will 
have  to  be  carefully  considered  before  next  year.  Perhaps  a 
solution  of  the  difficulty  might  be  found  in  the  division  of  all 
papers  for  Section  A  into  two  classes — papers  that  are  generally 
intelligible  and  papers  that  are  not — and  in  relegating  the  latter 
class  only  to  subsectional  meetings.  It  is  not  impossible  that  this 
might  have  beneficial  results  in  more  ways  than  one. 

The  address  of  the  chairman,  Prof.  Schuster,  has  already  been 
printed.  His  criticisms  of  mere  routine  observation  raised  an 
interestmg  discussion,  in  which  the  meteorologists  reserved  their 
defence^ 

Among  the  papers  submitted  to  the  subsection  were  several  of 
general  interest.  Major  S.  G.  Burrard,  E.E.,  described  the 
difficulties  which  are  caused  in  the  Geodetic  Survey  of  India  by 
the  attraction  of  the  mass  of  the  Himalayas  and  the  Thibet 
plateau,  and  by  the  existence  of  an  underground  chain  of  excessive 
density  w^hich  runs  across  India.  Prof.  Turner  described  an 
attempt  made  at  Oxford  to  verify  the  suggestion  put  forward  by 
Sir  David  Gill  that  the  bright  stars,  as  a  whole,  are  rotating 
relatively  to  the  fainter  stars.  From  the  Oxford  astrographic 
catalogue  plates  he  finds  distinct  evidence  of  such  an  effect,  but 
with  a  sign  opposite  to  that  found  by  Gill  in  the  southern  hemi- 
sphere. 

The  feature  of  the  meeting  on  September  i6  was  an  exhibition 
of  photographs  from  the  Yerkes  Observatory.  Mr.  Ritchey  has. 
made  a  most  interesting  set  of  pairs  of  photographs  of  star- 
clusters,  made  respectively  with  a  2 -foot  reflector  and  with  the 
40 -inch  visual  refractor  fitted  with  a  colour-screen  used  in  contact 
with  isochromatic  plates.  With  the  latter  the  densest  parts  of 
the  clusters  are  beautifully  resolved  and  measurable.  The  photo- 
graphs of  nebulae  made  with  the  2-foot  are  unsurpassed  ;  and  it  is 
remarkable  how,  though  nearly  all  the  detail  which  they  show  can 
he  found  on  the  photographs  taken  at  Crowborough  and  Daramoua 
and  Greenwich,  the  general  effect  is  in  some  cases  quite  different. 
Mr.  Percival  Lowell  sent  three  papers,  one  describing  a  scheme 
for  sending  expeditions  in  search  of  good  "  seeing."  Mr.  S.  A. 
Saunder  discussed  the  possibility  of  changes  in  the  surface  of  the 
Moon,  and  urged  the  need  of  co-operation  in  the  work  of  de- 
scribing minute  detail.  Mr.  W.  E.  Wilson  reported  failure  in  hia 
search  for  Forbes's  hypothetical  extra-Neptunian  planet,  and 
showed  a  bolometer  mounted  equatorially  for  measuring  solar 
radiation.  A.  E.  H. 
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Some  interesting  Double  Stars. 

[Continued  from  p.  301.] 

2  2900,  ^^  Pegasi. — This  is  a  triple  star,  the  magnitudes  being 
6'o,  7*9,  and  9*2.  The  distance  between  A  and  C  is  66"-6  and  is 
decreasing.  From  a  discussion  of  the  measures  of  this  pair  down 
to  1874,  Otto  Struve  derived  the  following  equations  : 

A.B.A.s=  -24"-oo  —o"-3i4  («— 1855-04) 
A.N.P.D.=  -54  -35  — o  -008  («- 1855-04) 

These  are  practically  in  agreement  with  those  derived  by  myself 
from  measures  down  to  present  time,  viz. : — 

A.E.A.=  -38''-6o  -o''-33o  («— 1900 
A .  N.P.D.=  —  54  -50  —  o  "004  (<—  1 900) 

where  the  annual  motion  is  shown  by  the  coefficient  of  t.  Dr. 
Auwers  gives  the  Proper  Motion  of  A  as — 

E.A.H-o''-3i7  and  N.P.D.+o"-oi9. 

Consequently  the  relative  motion  of  the  pair  AC  is  due  to  the 
Proper  Motion  of  A. 

With  respect  to  the  motion  of  the  pair  AB,  a  discussion  of  the 
micrometer  measures  shows  that  the  motion  of  B  relative  to  A  is 
not  uniform,  and  hence  it  would  be  fair  to  assume  the  pair  to  be  a 
binary  system ;  but  as  the  motion  only  amounts  to 

o"*o2o  in  position-angle  i^, 

it  is  clear  that  B  partakes  of  the  large  Proper  Motion  of  A,  and 
AB  is  certainly  a  binary  system,  the  plane  of  the  orbit  being  verv 
nearly  coincident  with  thp  plane  passing  through  the  line  of  sight. 
The  following  are  representative  measures : — 

1832.  Pos.-angle  181^,  distance  2 "'85 
1863.         „  i8o^       „         2  -35 

1900.         „  178^       „         I  '54 

The  position  for  1900  is  E.A.  22^  18'"  51%  N.P.D.  69^  39'. 

2  2944,  Bradley  301 1. — This  is  also  a  triple  star,  the  magnitude 
being  A=7*o,  B  =  S*2,  C=  7-5,  and  the  position  of  C  is  position- 
angle  130""  and  distance  47"*5.  The  relative  motion  of  C  with 
respect  to  A  is  o"-38o  in  37*^,  or 

H-o"*229  in  E.A.  and  --o"*303  in  N.P.D. ; 

while  the  Proper  Motion  of  A,  according  to  Auwers,  is 

-o"-2o5  in  E.A.  and  4-o"-3o8  in  N.P.D., 
and  of  C,  according  to  the  Dunsink  observations,  is 

--o"'ioo  in  E.A.  and  -i-o"*oo9  in  N.P.D., 
a  large  discrepancy,  but  with  which  we  are  not  concerned,  the  real 
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interest  being  centred  in  B,  which  has  a  relative  inotiou  with 
respect  to  A  of  o"*oi7  in  position-angle  38°,  or 

— o"-oi2  in  E.A.  and  +o"*oo8  in  N.P.D., 

and  hence  partakes  of  the  large  Proper  Motion  of  A,  the  system 
being  therefore  binary.     It  is  an  easy  pair  : 

1822-90     245°-6     4"-35 
1899-78     256°-3     3"-ii 

The  position  for  1900  is  E.A.  22^  42"^  41%  N.P.D.  94^  45'. 
The  star  C  is  W.B.  xxii.  850. 

23041,  Ldlande  46620. — This  is  also  a  triple  star  and  very 
interesting.  The  principal  star  (A)  is  7-3  magnitude,  while  B, 
which  is  65"  distant,  is  8-i  mag.  The  relative  motion  of  B  with 
respect  to  A,  as  derived  from  micrometer  measures,  is  o"*i43  in 
position-angle  150°,  or 

-f-o"-o92  in  E.A.  and  +o"-i09  in  N.P.D., 

B  being  situated,  with  respect  to  A,  in  the  4th  Quadrant,  and  the 
distance  gradually  diminishing  would  ordinarily  mean  that  A  the 
larger  star  was,  from  its  proper  motion,  running  towards  B. 
Eoraberg,  however,  gives  for  the  Proper  Motion  of  A  : 

H-o"-o5o  in  E.A.  and  -fo"-07o  in  N.P.D., 

which  would  give  B  a  Proper  Motion  of 

+  o"*i42  in  E.A.  and  4-o"*i79  in  N.P.D., 

a  case  of  the  smaller  star  having  the  larger  proper  motion.  Now 
situated  in  position-angle  176°,  and  at  a  distance  of  $"'^  from  B,  is 
another  star  of  the  8th  magnitude,  which  relative  to  B  has  a  motion 

of 

-j-o"'oo3  in  E.A.  and  —  o"*oo6  in  N.P.D. 

This  star,  therefore,  must  partake  of  the  large  Proper  Motion  of  B, 
and  BC  is  probably  a  binary  system  worth  attention.  A  appa- 
rently does  not  belong  to  the  system. 

The  position  is  E.A.  23**  42°^  46%  and  N.P.D.  73°  29'. 

5  3050,  37  Andrmiedce, — This  star  has  been  under  observation 
fiince  1792  ;  the  first  position,  however,  on  which  we  can  rely  is 
18307,  189°-!  and  4" '07,  by  Dawes ;  the  present  position  being 
190 j-i,  2i4°*4  and  2"*55,  by  Mr.  Bowyer,  indicating  a  rectilinear 
motion  of  o"'026  in  245°.  The  proper  motion,  according  to  the 
Greenwich  1890  catalogue,  is 

-i-o''-io6  in  E.A.  and  —  o''*049  ^^  N.P.D., 

being  much  larger  than  the  relative  motion,  and  the  pair  must  be 
kept  on  our  observing  lists  bec^ause  there  is  always  the  possibility 
of  its  being  binary.  The  distance  should  never  get  less  than  2 "-2 
if  the  motion  is  rectilinear.  The  magnitudes  are  6-o  and  6-o, 
and  the  position  E.A.  23*^  54"^,  and  N.P.D.  56°  50'.  T.  L. 
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CORRESPONDENCE. 

To  the  Editors  of  *  The  Observatory.^ 

The  Red  Spot  Region  of  Jupiter. 

GrENTLEMEK, — 

ELavlDg  been  absent  from  home  since  ^\e  weeks,  I  made  no 
observations  since  September  8,  and  it  is  but  to-day  that  I  read 
the  letters  of  Messrs.  Denning  and  Phillips  in  your  last  number. 
These  latter  caused  me  to  revise  my  observations  of  the  pyramid 
spots,  and  I  arrive  at  the  following  conclusions  : — 

When  I  first  measured  the  pyramid  spot  on  1901  August  t,  it 
consisted  of  but  one  pyramid,  whose  p,  end  had  the  longitude 
225^,  and  the/,  end  243%  so  that  the  whole  extension  comprised 
18  degrees,  and  the  centre  stood  under  234°.  My  last  measure  of 
that  marking  in  1901  was  on  October  12,  when  it  consisted  of 
three  pyramids,  whose  preceding  end  had  X  ==  183°,  the  following 
213°,  consequently  the  centre  198°,  and  the  whole  extension  30 
degrees.  The  p,  end  was  afterwards  measured  on  October  19, 
1 90 1,  and  found  174°,  and  on  October  24,  when  I  found  it  168°. 
But  in  both  cases  I  noted  in  the  journal,  "  not  very  reliable.*' 

It  is  not  easy  to  compute  the  movement  of  the  pyramid  spot 
because  it  is  a  matter  of  fact  that  there  was  first  but  one  pyramid, 
later  two,  and  finally  three,  so  that  it  is  sure  that  there  have  been 
breaking  out  new  formations  in  addition  to  the  first  marking. 
Now  it  is  difficult  to  decide  whether  the  new  markings  formed 
themselves  on  the  following  or  on  the  preceding  end  of  the  spot. 
Let  us  consider  the  centre  of  the  whole  formation  as  the  most 
reliable  point  for  computation  ;  we  find  that  the  pyramids  travelled 
from  August  i  till  October  12  (72  days)  from  \=234°  to  \=i98° 
{2,6  degrees),  consequently  just  o°*5  a  day.  With  this  rate  of 
speed  the  pyramids  ought  to  have  had  their  centre  at  73°  on 
June  19,  1902,  when  Mr.  Phillips  observed  them  extending  from 
the  /.  shoulder  for  more  than  35  degrees.  The  /.  shoulder  was 
mevasured  by  me  several  times  during  the  present  opposition,  and 
hiay  be  taken  as  lying  under  \=62°,  so  that  the  pyramids  must 
have  extended  from  62^-98°,  their  centre  being  under  80°.  This 
corresponds  astonishingly  well  with  the  movement  stated  above, 
particularly  if  one  considers  that  the  Great  Bed  Spot  must  have 
opposed  an  obstacle  to  the  advance  of  the  pyramids.  In  this  way 
the  difference  between  the  computed  \  of  73°  and  the  observed  one 
of  80°  would  be  justified,  even  neglecting  the  fact  that  the  extension 
of  the  pyramids  had  increased  by  6  degrees,  which  gives  suspicion 
that  &,  fourth  pyramid  had  joined  the  ancient  ones.  Under  such 
an  assumption  the  observed  and  the  computed  position  would  per- 
fectly agree. 

But  now  a  great  difficulty  offers  itself.  Nine  days  later 
(June  28)  Messrs.  Denning  and  Phillips  find  a  spot  under 
\=i9°.     They  believe  that  it  is  identical  with  the  same  spot  they 
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saw  nine  days  before  under  80° !  Can  one  believe  that  a  spot 
which  moved  during  a  year  with  a  mean  velocity  of  o°'5  a  day 
phould  change  the  latter  in  such  a  degree  that  it  makes  nearly  seven 
degrees  a  day  ?  and  that  in  spite  of  the  obstacle  of  the  Great  Eed 
Spot  it  must  have  passed  in  any  way ! 

That  is  an  impossibility  !  But  I  found  out  the  explanation  of 
the  strange  confusion  caused  by  the  appearance  of  the  supposed 
pyramid  spot  on  the  p,  side  of  the  G-reat  Red  Spot.  On  1902 
July  30  I  saw  a  marking  I  supposed  to  be  the  ancient  pyramid 
spots  just  close  to  the  /.  shoulder;  on  August  13  I  saw  it  above 
the  latter.  On  August  25  I  was  astonished  to  find  not  only 
a  dark  spot  still  above  the  /.  shoulder  (besides  the  common 
**  bridge  ")  biit  also  three  pyramids  left  to  the  Great  Red  Spot,  upon 
which  there  was  dark  material.  The  p.  end  of  the  first  pyramid 
was  measured  to  341°,  the  top  of  the  second  pyramid  to  x°,  and 
the/,  end  of  the  third  pyramid  (corresponding  to  the  p.  shoulder) 
to  26°.  On  August  30  I  found  the  pyramids  advanced,  the  spot 
above  the  /.  shoulder  disappeared,  and  the  '*  bridge  "  in  its  ancient 
form ;  on  September  4  the  same  observation  ;  and  on  September  8 
I  was  able  to  measure  the  p.  end  of  the  first  pyramid  to  332°,  the 
/.  end  of  the  second  pyramid  to  356°,  and  the/,  end  of  the  third 
pyramid  to  26°.  The  second  and  third  pyramids  were  separated 
by  a  void  space  of  about  25°. 

These  observations  prove  that  the  movement  of  the  pyramids  is 
not  a  uniform  one,  the  third  having  been  left  behind.  Besides,  it 
must  be  meutioned  that  on  my  drawing  of  August  13  I  find  a 
pyramid  spot  under  about  8°  and  two  dark  spots  upon  the  Great 
Ked  Spot.  Now,  if  we  suppose  that  the  general  movement  of 
the  pyramids  was  of  o°*5  a  day,  we  may  accept  it  as  certain  that 
the  spot  seen  under  \  =  8*  on  August  13  was  identical  with  the 
second  pyramid  of  August  25,  whose  centre  was  then  under 
X  =  i°,  against  2°  according  to  the  computation.  It  is  therefore 
sure  that  the  first  pyramid  broke  out  after  August  13,  while  it 
may  be  that  the  third  pyramid  of  August  25  was  identical  witb 
the  dark  spot  upon  the  Great  Red  Spot  which  stood  there  under 
40°. 

Considering  the  observations  of  Messrs.  Denning,  Phillips, 
and  myself,  it  is  evident  that  neither  the  markings  seen  by 
themselves  on  June  28  nor  the  pyramids  seen  by  myself  in  August, 
and  September  can  be  identical  with  the  pyramid-spots  of  last 
year.  These  latter  were  really  under  the  longitudes  of  the  Great 
Eed  Spot  in  August  1902,  and  most  probably  identical  with  the 
dark  spots  seen  by  me  partially  upon,  partially  around  the  Great 
Red  Spot.  The  spots  seen  by  the  English  observers  on  June  28 
under  19°  and  in  September  to  the  left  of  the2>.  shoulder  are  new 
formations,  and  identical  with  my  own  spots  seen  in  August  and 
spoken  of  in  the  above  lines.  If  there  be  any  doubt  it  is  removed: 
by  the  observations  of  Senor  Comas  Sola,  published  in  the  B.S.A.F.,. 
where  one  sees  above  the  p,  shoulder  two  spots  on  June  25  and 
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three  on  July  6,  although  there  are  still  four  spots  between  a^out; 
74°  and  96°  on  June  25  and  three  spots  between  62°  and  80°  on 
July  6  in  the  drawings.  It  is  evident  that  the  latter  spots  are 
identical  with  those  seen  by  the  English  observers  on  June  19 
under  80°,  while  the  other  spots  are  new  ones. 

So  I  was  perfectly  right  in  saying  that  the  spots  of  June  28  had 
nothing  to  do  with  the  pyramid-spots  of  1901. 

Yours  faithfullv, 

Biaoors  Observatory,  1901,  Oct.  18.  Leo  Bbenkeb. 


Johann  Bayer* 
GnrTLEiaN, — 

As  next  year  will  be  the  tercentenary  of  the  publication  of 
Bayer's  *  TJranometria/  the  convenience  of  the  nomenclature  of 
which  led  to  its  universal  acceptance,  a  few  words  may  not  be 
amiss  with  regard  to  the  author^  particularly  as  several  mistakes 
have  been  made  in  the  matter.  In  PoggendorflTs  •  Biographisch- 
literarisches  Handwdrterbueh  '  the  dates  of  his  birth  and  death  are 
left  blank,  as  if  they  were  not  known.  In  Larousse's  '  Grand 
Dictionnaire  Universel'  we  are  told  that  he  died  in  1660,  which, 
as  the  '  Uranometria '  appeared  in  1603,  would  make  him  attain  a 
great  age,  which  he  did  not.  The  true  dates  of  his  birth  and  death 
are  given  in  Meyer's  '  Konversations-Lexikon.'  He  was  born  at 
£hain,in  Bavaria,  in  the  year  1572,  and  died  on  the  7th  of  March, 
1625,  at  Augsburg,  where  he  had  long  practised  as  an  advocate.  It 
is  remarkable  that  that  Lexicon  falls  into  the  same  mistake  which 
was  pointed  out  in  the  *  Penny  Cyclopaedia,'  that  Bayer  was  ennobled 
by  the  Emperor  Leopold  I.,  who  was  not  horn  until  1640,  fifteen 
years  after  Bayer's  death.  This  is  also  stated  in  the  *  Bio^aphie 
Universelle,'  and  must  have  arisen  from  confusion  with  another 
person  of  the  same  name. 

That  Larousse  should  adopt  the  common  error  of  saying  that 
Bayer  designated  the  stars  in  each  constellation  "  d'apres  Pordre  de 
leur  grandeur  "  is  perhaps  not  strange  ;  but  it  is  more  remarkable 
that  the  careful  and  learned  writer  in  the  *  Penny  Cyclopaedia'  should 
also  say  that  "  he  seems  to  have  arranged  the  stars  in  order  of 
brilliancy."  On  this  subject  you  did  me  the  honour  of  publishing 
communications  *  some  time  ago  ;  it  is  only  necessary  to  look  at  his 
maps  to  see  at  once  that,  after  arranging  the  stars  in  groups  of 
brightness,  he  made  the  letters  of  each  group  follow,  not  their 
gradations  of  brightness,  but  the  shape  of  the  figures  the  constella- 
tions were  supposed  to  resemble.  This  first  occurred  tome  whilst 
looking  at  Ursa  Major ;  and  perhaps  it  may  have  recently  occurred 
to  others  whilst  looking  for  Perrine's  new  comet  and  noticing  the 
sequence  a-e  of  the  stars  of  Cassiopeia.  Prof.  Prif chard  remarked 
that  in  this  matter  Bayer  "  missed  a  great  opportunity " ;  but 
surely  it  was  merely  a  case  of  shrinking  from  the  very  considerable 

*  In  yol.  viii.  of  the  Observatorr/, 
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labour  involved,  and  which  was  so  well  performed  at  Bonn  about 
sixty  years  ago  by  Argelander,  whose  '  Uranonietria  Nova'  appeared 
in  1843,  or  two  hundred  and  forty  years  after  Bayer's  '  Urano- 
metria.'  Delambre's  remark  that  Bayer  obtained  his  celebrity  at 
very  small  expense  ("  k  biea  peu  de  frais/'  Discours  preliminaire 
to  the  'Histoire  de  TAstronomie  modeme ')  is  well  known  ;  he  also 
says  ('Histoire,'  vol.  ii.  p.  185)  that  "  Touvrage  et  Texplication  sont 
egalement  mediocres."  Nevertheless  the  idea  of  the  nomenclature 
(though  something  similar  had  been  suggested  by  Piccolomini)  was 
a  happy  one,  and  as  all  have  followed  the  scheme,  we  cannot  but 
honour  the  memory  of  the  Augsburg  lawyer  and  astronomer. 

Yours  faithfully, 
Blackheath,  1902,  Oct.  14.  W.  T.  Ltnit. 


The  Use  of  the  Reseau. 

Gentlemen, — 

I  do  not  know  whether  it  lies  within  the  scope  of  your 
scheme  for  securing  to  stay-at-home  astronomers  some  of  the 
advantages  of  foreign  travel,  to  allow  them  to  ask  in  your  columns 
souie  of  the  questions  which  they  would  like  to  ask  if  they  were 
abroad.  8ince  asking  questions  is  one  way  of  obtaining  opinions, 
I  venture  to  put  to  your  readers  this  question  :  Why  has  the  rSseau 
not  been  adopted  in  the  United  States  by  those  observatories  that 
make  photographs  for  measurement  ? 

The  use  of  the  rSseau  was  made  binding  on  all  observatories  that 
had  a  share  in  the  Astrographic  Chart,  to  serve  as  a  control  on  the 
distortion  of  the  film.  Its  value  for  this  purpose  has  perhaps  been 
somewhat  discounted  by  the  discovery  that  distortion  of  the  film 
is  not  so  great  as  had  been  feared.  But  the  7'Sseau  makes  measure- 
ment so  easy ;  it  is  so  great  an  advantage  to  have  the  standard 
scale  impressed  on  the  plate  instead  of  mounted  separately  on  the 
measuring  machine ;  it  is  so  much  more  simple  to  measure  short 
distances  than  long,  that  in  all  countries,  I  believe,  except  the 
United  States,  every  star  photograph  intended  for  exact  measure- 
ment has  a  reseau  upon  it.  It  seems  to  me  that  it  would  be  very 
interesting  to  know  what  are  the  disadvantages  in  the  riseau  which 
have  led  American  astronomers  to  reject  it,  and  I  venture  to 
suggest  it  as  a  case  on  which  interchange  of  opinion  would  be  of 
value.  Yours  very  faithfully, 

Cambridge,  1902,  Oct.  17,  ArtHUE  HjKKS. 

The  Total  Lunar  Eclipse, 
Gentlemen, — 

Between  3^  25™  and  4^  25"  on  the  morning  of  October  17 
the  sky  here  was  involved  in  heavy  clouds  drifting  across  from 
N.N.W.,  but  after  a  light  shower  of  rain  the  firmament  cleared 
beautifully,  and  from  4^  25°"  to  5**  38""  a.m.  the  progress  of  the 
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eclipse  was  uninterruptedly  watched.  One  of  the  most  striking 
features  of  the  event  consisted  of  a  hroad  dark  band  stretchiDg 
across  the  eclipsed  Moon  from  E.  to  W.,  and  dividing  the  two 
intensely  red-coloured  limbs  N.  and  S.  A  f^w  minutes  before  the 
commencement  of  the  total  phase,  and  when  only  a  segment  of 
the  W.  edge  remained  brightly  illuminatedi  the  aspect  of  our 
satellite  presented  a  notable  similarity  to  the  telescopic  appearance 
of  Mars  when  "  the  Hour-glass  "  (Syrtis  Major  of  Schiaparelli  and 
Kaiser  Sea  of  Green)  is  central.  When  totally  eclipsed,  the  Moon 
remained  pretty  distinctly  visible  to  the  naked  eye  (the  opacity  of 
the  shadow  being  little,  if  any,  more  intense  than  usual),  but  was 
growing  perceptibly  fainter  in  the  increasing  twilight  when,  at 
5*»  38™  A.M.,  she  sank  into  a  bank  of  cloud  above  the  W.,  and  was 
not  seen  again.  Yours  faithfully, 

Bristol,  1902,  Oct.  21.  W.  F.  Denning. 


OBSERVATORIES. 

[Cuntinued  from  p.  373.] 

MuNCHEN.  H.  Sediger. — ^The  observation  catalogue  contains  the 
B.D.  stars  to  7*0  mag.  in  the  zones  +40°  to  +45°  and  +55°  to 
-4-6q°,  and  any  other  stars  in  the  ^nes  with  known  proper  motions. 
With  the  4j-inch  Zeiss  aplanatic  460  plates  were  exposed  on  38 
separate  portions  of  the  sky.  The  i  clinch  refraqtor  was  employed 
by  Dr.  Villiger  on  Saturn  and  in  determining  with  the  aid  of  a 
Topfer  photometer  the  surface  brightness  of  Nebulae.  Observations 
were  also  made  of  Nova  AurigsB  (13*5  mag.).  A  long  series  of 
observations  of  Nova  Persei  by  Dr.  Oertel  ai*e  published  in  the 
Astronomische  Nachrichten. 

O'Gtalla. — Variable  stars,  particularly  /3  Lyrse,  if  Aquilae, 
I  Cephei,  jy  and  f  Qeminorum,  x  Cygni,  S  Sagittse,  T  Vulpeculae, 
B  Serpentis,  R  Coronse,  R  Cygni,  S  Cephei,  and  Nova  Persei. 
Observations  of  the  Sun's  surface  were  continued — free  from  spots 
on  143  days.     Meteors,     Time-service. 

Potsdam.  H,  C.  VogeL — The  80  cm.  refractor  waa  employed 
in  spectrographic  work,  122  spectrograms  of  stars  being  secured, 
of  which  26  were  of  Nova  Persei.  A  fourth  set  of  25  were  ob- 
tained of  Polaris.  With  the  32*5  cm.  refractor  375  star-spectra 
were  obtained,  amongst  them  being  i^  Ursae  Majoris,  ^  Oygni, 
a  Bootis,  a  Canis  Minoris,  and  a  Persei.  The  fine  series  of  i  UrssB 
Majoris  have  been  measured  (see  '  Sitzungsberichte  der  kon. 
Akademie  der  Wissenschaften  zu  Berlin,'  1901,  xxiv.).  Dr.  Eber- 
hard  published  those  of  ^  Cygni  in  A.N.  3765.  Prof.  Miiller  and 
Prof.  Kempf  continued  their  photometric  work  for  the  Durchmus- 
terung,  observing  about  3000  stars.  Measures  of  the  star  chart 
plates  were  not  continued,  the  work  being  :    (i)  computation  of 
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coordinates  for  94  plates ;  (2)  cataloguing  12  plates  of  2634  stars ; 

(3)  computation  of  approximate  positions  of  1631  stars  on  8  plates  ; 

(4)  identifying  with  the  B.D.  some  13,000  stars.  The  third  volume 
of  the  Catalogue  was  in  the  printer's  hands  in  January.  Dr. 
Scheiner  worked  on  the  comparisons  of  magnitude  with  the  B.D., 
remeasuring  all  stars  showing  large  discrepancies  for  the  B.D., 
comparison  of  approximate  places  whereby  errors  larger  than 
I*  in  R.A.  and  o"*5  in.  Declination  would  be  detected.  Time- 
service. 

Stockholm.  K,  Bohlin, — The  astrophotographic  camera  was 
in  use  for  systematic  work  on  the  brighter  nebulae  G.C.  1532, 
3258,  4373,  4964,  and  Webb.  (21**  3'"'2,  4-41°  50').  Exposures 
of  from  5  to  8  hours  were  also  made  on  Nova  Persei,  the  nebula 
around  the  star  being  well  shown. 

Strassbubg.  E.  Becker, — The  large  refractor  was  in  use  for 
Eros,  Comet  1900  III.,  and  Encke's  Comet.  The  observations  with 
the  Meridian  Circle  were,  besides  those  of  Polaris  and  5irrsa& 
Min. : — 

fundamental  Stars,  observations  in  R.A.  2305,  in  Dec.  603. 
Circum polar  Stars  „  Ti,A,  2264 

Eros  Stars  „  E.A.    834 

and  a  large  number  of  observations  of  the  larger  planets. 

TJteecht.  a,  Nijland, — 32  observations  of  Mira  Ceti,  41  of 
Nova  Persei,  a  few  of  other  variables.  No  Lyrids  were  seen  and 
only  59  Leonids.  Positions  of  Eros,  Diana,  Fortuna,  and  other 
small  planets.  Eclipse  expedition  to  Karang  Sago  under  Dr. 
Julius  most  successful. 

"Wten  (M.  Edler  v,  Kuffner),  L.  de  Ball. — Zone  work. 
Double  stars.     Prime  vertical  observations. 

Zurich.  A,  Wolfer. — Solar  work  as  in  previous  years,  the  Sun's 
surface  being  examined  on  291  days,  and  prominences  on  169  days. 
The  following  table  gives  the  comparison  of  the  two  years  : — 

1900.  Observing  days  276,  reJ.  no.  8*8;  no  spots  118  days. 

1901.  „  291,      „        2-6;  230     „ 


NOTES. 

CoMB'u  Notes. — Perrine's  Comet  has  been  easily  visible  to  the 
naked  eye  when  the  Moon  was  absent  in  October.  Its  total  light 
was  probably  at  least  as  great  as  that  of  a  fourth-magnitude  star. 
It  was  not,  however,  quite  so  conspicuous  an  object  as  at  one  time 
seemed  likely  ;  possibly  it  may  make  a  better  display  to  southern 
astronomers  after  perihelion  passage.  Nijland's  elements  given 
last  month  are  still  the  most  accurate  that  have  yet  appeared ; 
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there  was,  however,  a  misprint  in  the  value  of  w  which  should  be 
corrected.    It  should  read  152°  53'  2"  instead  of  132°. 

On  Sept.  28  Nijland's  E.A.  was  too  great  bj  22*,  his  Dec.  too 
great  by  o''2. 

On  Oct.  8  Nij land's  E.A.  was  too  great  by  29",  his  Dec.  too 
great  by  6'. 

The  comet  may  still  be  seen  early  in  November,  but  it  will  be 
very  low  down  and  must  be  looked  for  as  soon  after  sunset  as 
possible ;  an  ephemeris  and  map  of  its  path  were  given  last  month. 

Search  has  been  made  for  .Grigg's  Comet  (c  1902)  on  the 
Harvard  photographs,  but  without  success.  Mr.  0-rigg  was  there- 
fore the  only  person  who  observed  it.  Application  has  been  made 
to  him  for  as  full  information  as  he  can  give,  and  possibly  when 
it  arrives  it  may  be  sufficient  to  deduce  a  tolerable  approximation 
to  the  orbit.  A.  C.  D.  C. 


MiNOB  Plawet  Notes. — The  following  new  planets  have  been 
discovered  at  Heidelberg : — 

Planet.  Date.  Discoverer.        Magnitude. 


JT 

JU 

JV 

JW 

JX 

JY 

JZ 

KA 

JU  is  unusual 


Sept.  26  Camera.  12*7 

Oct.  7  Wolf.  10 

»»  »■»  ^2 

»  »  13 

Oct.  24  „  13 

95  i>  13 

Oct.  25  Dugan.  13 


ly  bright  for  a  new  planet.    The  planet  designated 
JN  proves  to  be  identical  with  311  Claudia. 

Later,  JU  proves  to  be  identical  with  106  Dione.      A.  C.  D.  C. 

The  Meteobological  Conditions  or  the  Summer  of  1902. — 
The  distinctive  feature  of  the  past  summer  may  be  considered  to 
have  been  its  cold  and  comparatively  sunless  character.  The  total 
amount  of  sunshine  recorded  at  the  Royal  Observatory  in  the  five 
months  May  to  September  (inclusive)  was  812  hours,  being  207 
hours  less  than  the  average  for*  the  years  1897- 1901,  306  hours 
less  than  the  amount  recorded  in  1899,  and  238  hours  less  than 
that  recorded  in  1901.  There  were  only  seven  absolutely  sunless 
days  in  these  months,  so  that  it  will  be  seen  that  the  amounts 
recorded  on  the  146  days  of  Sun  register  (averaging  5jJ  hours 
daily)  were  usually  small.  The  largest  daily  amount  was  15-4 
hours  on  June  27,  and  the  largest  monthly  amount  201  hours  in 
July.  With  the  exception  of  a  few  short  periods  of  sustained 
warmth  in  June  and  July,  aggregating  about  20  days  on  which 
the  mean  temperature  exceeded  the  average  by  4°  to  5°,  the 
season  was  very  cold  throughout.  The  mean  monl  hly  temperatures 
were: — May,  48°*4  ;  June,  57°'6  ;   July,  6o"*7  ;   August,   59°*4  ; 
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September,  55°*9,  which  were  all  lower  than  their  respective 
averages.  There  were  54  days  on  which  the  thermometer  rose 
above  70*^,  9  of  these  exceeding  80°,  the  highest  reading  having 
been  86°* i  on  July  14  ;  but,  on  the  contrary,  there  were  38  days  on 
which  the  maximum  temperature  did  not  exceed  60°,  the  lowest 
recorded  maximum  being  48°'o  on  May  20.  On  the  morning  of 
May  14  a  maximum  temperature  of  29°*8  was  recorded,  so  that  in 
two  months  the  extreme  range  of  temperature  amounted  to 
56°'3.  The  thermometer  on  the  grass  fell  below  freezing-point 
on  15  days  in  the  month  of  May,  on  one  day  in  each  of  the  months 
of  June  and  July,  and  on  six  days  in  September,  the  lowest 
reading  of  that  thermometer  having  been  22°-6  on  May  14.  The 
rainfall  amounted  to  12  inches,  being  erne  inch  greater  than  the 
average  fall.  An  interesting  tabular  comparison  of  some  of  these 
results  may  be  made  with  the  results  for  the  cold  years  1845,  i860, 
and  1879. 

Table  1. 


Y*»ar8  (May  to 
S.^pteinber). 

Daily  Maximum  Temperatures. 

Above  70°. 

Above  80°. 

Below  60°. 

Highest. 

Lowest. 

iSac  

51 
28 

54 

6 
0 
I 

9 

28 

22 
38 

86-0 

765 
806 
86-1 

0 

507 

55-0 
47-6 

48*0 

i860      

1879      

IQ02    

*7^*     •• 

Table  II. 


Years  (May  to 
September). 

Temperature, 

Bainfall. 

Mean 
Maximum. 

Mean 
Minimum. 

Mean 

Daily 

Bange. 

Mean. 

184s  

0 
669 

66i 

65-5 
66-2 

0 
49-2 

48-2 

487 

48-3 

0 
177 

17-9 
168 
17*9 

0 
56*2 

S6i 

561 

56-4 

in. 
11-17 

19*28 
19-43 

I2-IO 

"t3    

i860    

1870    

*     /y     •«...••• 

IQ02    

*7^*    •..«... 

50  years'  average. 

69-8 

49-8 

20*0 

58-8 

11-09 

{ 


1 
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The  years  i860  and  1879  were  much  wetter  than  the  years  1845 
and  1902,  but  in  other  respects  the  similarity  between  the  result 
is  sufficiently  remarkable.  No  comparison  can  be  made  of  sun- 
shine results,  as  this  element  was  not  made  a  subject  of  record  in 
the  earlier  years.  W.  C.  N. 


Fouoault's  Pendulum. — ^This  well-known  experiment  to  exhibit 
the  rotation  of  the  Earth  is  now  being  performed  daily  at  Paris  in 
sight  of  a  large  and  more  or  less  intelligent  crowd,  to  whom  a 
popular  lecture  is  delivered  on  the  subject  on  Sundays  and 
Thursdays.  A  ball  of  lead  28  kilogrammes  in  weight,  exactly 
similar  to  that  used  by  Eoucault  ia  his  experiment  in  the  same 
place,  is  suspended  by  a  piano  wire  67  metres  long  and  72  mm.  in 
diameter  from  the  top  of  the  interior  of  the  dome  of  the  Pantheon. 
It  is  set  swinging  by  the  usual  method  of  the  burned  thread  in  a 
north-and-south  plane  over  a  graduated  table,  aiid  an  attached  point 
passes  through  small  heaps  of  sand  at  either  end  of  the  swing. 
One  of  the  Editors  of  this  Magazine,  who  has  had  the  opportunity 
of  seeing  this,  is  able  to  report  that  the  plane  of  swing  did  ap- 
parently move,  with  respect  to  the  table,  clock-wise  at  the  rate  of 
about  four  degrees  in  20  minutes. 


Mr.  F.  W.  Henkel,  who  was  for  a  short  period  on  the  staff 
of  the  University  Observatory,  Oxford,  and  had  charge  of 
Col.  Cooper's  Observatory  at  Markree,  Ireland,  would  be  glad  to 
hear  of  a  vacant  post  in  any  observatory,  or  would  undertake 
work  of  a  scientific  nature. 

The  observations  for  the  re -determination  of  the  difference  of 
longitude  Paris — Greenwich  are  coming  to  an  end.  M.  Bigourdan 
and  Mr.  Dyson  completed  their  series  of  observations  at  Paris  on 
October  22,  and  at  the  date  of  writing  this  (October  30),  M.  Lan- 
celin  and  Mr.  Hollis  are  observing  at  Paris,  wanting  only  two 
more  nights  of  simultaneous  observations  at  the  two  stations  to 
finish  the  work. 

The  first  Meeting  of  the  Session  of  the  Eoyal  Astronomical 
Society  will  take  place  on  November  14,  at  5  o'clock.  The  next 
Meeting  of  the  British  Astronomical  Association  will  be  on 
Wednesday,  November  26. 


From  an  Oxford  Note-Book. 

The  Supplementary  Number  of  the  Monthly  Notices  contains  a 
remarkable  paper  by  our  Secretary,  Mr.  E.  T.  Whittaker.  During 
the  Eecess  he  discovered  the  general  solution  of  Laplace's  equation. 
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which  ha3  stood  as  a  challenge  to  mathematicians  for  more  than  a 
century ;  and,  as  though  this  were  not  a  sufficient  achievement,  he 
has  been  led,  by  connecting  this  equation  with  that  for  the  radia- 
tion of  "normal  "  waves  (such  as  those  of  sound),  to  a  conception 
of  gravity  as  a  complex  wave-motion — as  an  *'  interference " 
phenomenon,  in  fact.  There  are  great  and  obvious  difficulties  in 
the  physical  interpretation  of  this  conception,  the  clearing  up  of 
which  we  may  await  with  patience ;  but  the  conception  itself  is  a 
most  beautiful  and  novel  one,  and  the  mathematical  work  which 
led  up  to  it  is  of  the  very  first  quality.  Although  the  paper  is 
already  in  print,  we  shall  hope  to  hear  Mr.  Whittaker  say  some- 
thing about  it  at  the  November  meeting ;  and  those  who  have 
heard  him  read  a  paper  of  any  kind  know  that  he  is  able  to  give 
an  interesting  and  intelligible  account  of  complex  and  technical 
matters. 


Me.  Motjlton's  book  on  Celestial  Mechanics  *  is  a  very  welcome 
addition  to  our  text-books.  We  have  long  wanted  a  book  in 
English  of  this  kind,  and  the  present  one  is  written  and  printed 
most  attractively.  It  aims  at  being  interesting  rather  than  com- 
plete ;  and  covers  a  good  deal  of  ground  in  consequence.  But  it 
is  pleasant  to  find  the  newest  things  on  the  "  problem  of  three 
corpses  "  put  into  such  easily  readable  form,  side  by  side  with  a 
sketch  of  methods  for  computing  orbits  on  the  one  hand,  and  a  few 
words  on  Helmholtz's  contraction  theory  of  the  Sun  on  the 
other.  There  is  one  recent  paper  to  which  I  should  like  to 
draw  Mr.  Moulton's  attention ;  or  rather  two — viz.,  those  in 
Mon.  Not.  Ivii.  pp.  1 18-133.  I  think  they  would  have  made  one 
chapter  in  the  book  a  little  simpler.  But  I  may  add  that  my 
special  knowledge  of  these  papers  is  not  due  to  such  a  compre- 
hensive knowledge  of  the  subject  as  would  entitle  me  to  criticize 
Mr.  Moulton  in  the  ordinary  course,  but  to  the  fact  that  I  had  to 
correct  one  of  them  for  press  (the  author  being  absent  in  India), 
and  I  think  the  proof  contained  more  misprints  to  the  square 
inch  than  any  proof  I  have  ever  seen. 


Last  month,  in  commenting  on  Professor  Schuster's  Address  at 
the  British  Association,  it  was  remarked  that  his  views  with  reference 
to  meteorology  were  "  at  least  as  old  as  De  Morgan,  as  readers  of 
the  '  Budget  of  Paradoxes  *  will  recognize.*'  Unfortunately  this 
great  work  is  getting  so  scarce  that  the  number  of  readers  may 
fall  considerably  short  of  the  number  of  would-be  readers.  It  may 
therefore  not  be  superfluous  to  quote  one  or  two  of  the  passages 
referred  to.  De  Morgan  is  vigorously  attacking  the  ideas  of 
Bacon  about  induction — that  you  had  only  to  collect  plenty  of 

*  An  Introduction  to  Celestial  Mechanics.  By  F.  R.  Moulton.  New  York ; 
the  MacMillan  Co.,  1902. 
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facts,  and  conclusions  must  come  out  oi  them.     On  p.  54  occur  tbe 
following  passages : — 

There  is  an  attempt  at  induction  going  on,  which  has  yielded  little  or  no 
fruit,  the  observations  made  in  the  meteorological  ob^ieryatories.  This  attempi 
is  carried  on  in  a  manner  which  would  hare  caused  Bacon  to  danee  for  joy ; 
for  he  lived  in  times  when  Chancellors  did  dance.  Russia,  sajs  M.  Biot,  is 
coTered  by  an  army  of  meteorographs,  with  generals,  high  officers,  subalterns, 
and  prirates  with  fixed  and  defined  duties  of  obserration.  Other  countries 
have  also  their  systematic  observations.  And  what  has  come  of  it  ?  Nothing, 
says  M.  Biot,  and  nothing  will  ever  come  of  it :  tbe  veteran  mathematician  and 
experimental  philosopher  declares,  as  does  Mr.  Ellis,  that  no  single  branch  of 
science  has  ever  been  fruitfully  explored  in  this  way. 

In  the  report  to  tbe  Greenwich  Board  of  Visitors  for  1867,  Mr.  Airy,  speak- 
ing of  the  increase  of  meteorological  observatories,  remarks :  "  whetlier  the 
effect  of  this  moveroent  will  be  that  millions  of  useless  observations  will  be 
added  to  the  millions  that  already  exist,  or  whether  something  may  be.expected 
to  result  which  will  lead  to  a  meteorological  theory,  1  cannot  hazard  a  conjecture." 
This  is  a  conjecture,  and  a  very  obvious  one :  if  Mr.  Airy  would  have  given  a.^d, 
for  the  chance  of  a  meteorological  theory,  formed  by  masses  of  observations,  he 
would  never  have  said  what  I  have  quoted. 

But  to  mitigate  the  severity  of  this  attack  on  Meteorology  and 
Meteorologists,  De  Morgan  reminds  us  how  easily  the  same  might 
have  been  said  of  Astronomy  but  for  the  search-light  of  Newton's 
hypothesis.     On  p.  56  he  writes  : — 

He  deduced  the  ellipse,  he  proceeded  to  deduce  the  efiect  of  the  disturbance 
of  the  Sun  upon  the  Moon,  upon  the  assumed  theory  of  universal  gravitation^ 
He  found  result  after  result  of  his  theory  in  conformity  with  observed  fact ; 
and  by  aid  of  Flamsteed's  observations,  which  amended  what  mathematicians 
call  his  constants^  he  constructed  his  lunar  theory.  Had  it  not  been  for  Newton, 
the  whole  dynasty  of  Greenwich  astronomers,  from  Flamsteed  of  happy 
memory,  to  Airy  whom  Heaven  preserve,  might  have  worked  away  at  nigbtly 
observation  and  daily  reduct  ion,  without  any  remarkable  results :  looking  forward, 
as  to  a  millennium,  to  tbe  time  when  any  man  of  moderate  intelligence  was  to 
see  the  whole  explanation.  What  are  large  collections  of  facts  for  ?  to  make 
theories  from,  says  Bacon  ;  to  try  ready  made  theories  hy,  says  the  history  of 
discovery ;  its  all  the  same,  says  the  idolater ;  nonsense,  say  we ! 

"We  may  profitably  ponder  on  such  words  as  these,  or  on  those 
of  Professor  Schuster.  The  temptation  to  accumulate  material  is 
a  fascinating  and  powerful  one,  the  exertion  of  attempting  to 
digest  it  is  often  most  unattractive.  These  truths,  almost  truisms, 
may  be  illustrated  from  almost  any  walk  of  life.  A  great  historian 
has  just  passed  away  who  spent  his  life  in  accumulating  such  stores 
of  material  as  never  historian  probably  accumulated  before :  with 
the  result  that  "  Everybody  has  felt  .  .  .  that  he  knew  too  much 
to  write."  Alongside  the  above  passages  from  De  Morgan  may 
perhaps  be  put  the  following  paragraph  from  Professor  Maitland's 
loyal  appreciation  of  Lord  Acton  in  the  Cambridge  Review  fo^ 
Oct.  16:— 

The  immensity  of  the  learning  being  unquestionable,  some  disposition  to 
question  the  use  that  was — or  was  not — made  of  it  was  to  be  expected,  and  hum 
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in  fact  been  observed.  That  *'  daily  consumption  of  a  German  octavo,**  did  it 
benefit  him  and  the  world,  or  was  it  only  a  stupendous  feat  of  intellectual 
voracity  ?  Reference  to  the  Catalogue  of  the  University  Library  might  give 
point  to  the  question.  One  lecture,  an  inaugural  lecture  delivered  in  1895,  one 
letter  written  in  1870  (a  German  letter  written  to  a  German  bishop) — these, 
fo  the  enquirer  might  say,  appear  to  be  all  the  published  works  of  John  Eraericli 
Edward  Dalberg,  first  iJord  Acton.  .  .  .  Was  ever  such  disproportion  between 
intake  and  output  ? 

Professor  Maitland  goes  on  to  show,  however,  that  there  is 
another  side  to  this  particular  picture,  which  we  must  not  forget. 


BtTMOtTRS  reach  us  that  a  certain  eminent  Astronomer  ventured 
recently  to  make  some  remarks  of  a  political  character.  It  might 
be  supposed  that  public  events  were  common  property ;  but  this 
is  not  the  opinion  of  the  Press,  or  at  least  of  certain  organs  of  it. 
They  were  much  incensed  at  the  infringement  of  what  they  took 
to  be  their  own  particular  privileges,  and  roughly  and  rudely  bade 
the  astronomer  "  stick  to  his  last,"  pointing  the  moral  with  the 
following  instances  of  gross  neglect  of  duty  on  his  part : — 

'During  the  past  two  years  there  have  been  but  two  terrestrial  phenomena  of 
«tny  importance  from  an  astronomical  point  of  view  in  this  part  of  the  world, 
and  both  escaped  the  notice  of  tlie  Astronomer-Royal.  One  was  the  comet 
first  discovered  by  a  Piquetberg  resident  returning  home  at  midnight  from  the 
worship  of  Bacchus,  and  the  other  was  an  earthquake  distinctly  felt  by  10,000 
people  in  this  Peninsula,  but  not  recorded  at  the  Observatory.  Upon  inquiry, 
the  Press  learnt  that  there  had  been  an  earth  tremor,  but  the  seismeter  at  the 
institution  was  one  which  only  regieitered  iwrth  and  south,  and.  as  the  earth- 
quake in  question  was  from  eas!^  to  west,  it  had  successfully  dodged  the 
recording  needle  of  the  instrument. 


In  the  notice  of  the  late  Dr.  C.  Wilhelm  Schur  (an  Associate  of 
the  E.  A.  S.)  in  the  Council  Report  for  February  last,  no  reference 
is  made  to  one  of  his  claims  on  our  gratitude,  viz.  the  pre- 
paration of  a  concise  illustrated  account  *  of  the  Gottingen 
Observatory  from  1750  to  the  present  day.  The  picture  of  the 
old  Gottingen  Observatory  and  many  of  the  16  portraits  are  very 
quaint : — What  a  striking  resemblance  between  Joost  Biirgi  and 
Galileo !  a  resemblance  which  extends  in  some  sort  to  their  dates, 
viz.  1552-1632  and  1564-1642.  On  seeing  Biirgi's  face  we  read 
with  less  surprise  the  claims  made  on  his  behalf — that  he  invented 
pendulum  clocks  before  Huyghens,  and  logarithms  before  Napier. 
Next  his  portrait  is  that  of  Tobias  Mayer,  of  whom  the  following 
story  is  told  : — During  the  siege  of  Gottingen  by  the  French  in 
the  seven  years'  war  (1754-1761)  he  was  sent  as  one  of  a 
deputation   of  burgesses  to  the   beleaguering  Commander,   who 

*  Beitrage  zur  Geschichte  der  Astronomic  in  Hannover.  Von  Wilhelm  Schur. 
(Berlin,  Weidmannsche  Buchhandlung,  1901.)  • 
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threatened  the  town  with  8tar\'ation.    '*'  A  Gottingen  Frofessor  is 
accustomed  to  starTation/'  replied  Tohias  Mayer* 


Feome  the  Daily  Graphic  of  October  24,  we  leani  that  Foucault's 
pendulum  Las  been  set  swinging  again  iu  Paris  to  demonstrate  the 
rotation  of  the  Earth  to  a  large  audience,  under  the  appropriate- 
auspices  of  the  Minister  for  Public  Instruction.  From  the 
Camhndije  Rttneiu  of  October  23  we  learn  that  at  5  P.M.  on 
October  24  Mr.  Oklhani,  the  University  lieader  in  Geographj, 
was  to  give  an  '*  Experimental  Demonstration  of  the  Curvature  o£ 
the  Earth's  Surface,"  illustrated  by  photographs  taken  with  a 
telephoto  lens.  There  is  an  approximation  to  simultaiieity  in 
these  two  events  which  is  almost  startling.  Is  there  au  epidemic 
of  disbelief  in  these  fundamental  facts,  or  have  we  had  so  much 
novelty  lately  that  a  recurrence  to  them  is  considered  a  necessary 
and  restful  change? 

The  eruptions  in  the  AVest  Indies  have  not,  so  fiar,  p»roTided 
us  with  any  very  striking  sunset  glows ;  certainly  nothing  to 
compare  with  those  following  Krakatoa,  of  which  Tennyson  has 
leit  us  the  reminiscence  in  the  opening  lines  of  St.  Telemachu$ : — 

Had  t}ie  fierce  ashes  of  some  fiery  pe^^ik 
Been  hurrd  bo  high  they  ranged  about  the  globe  ? 
For  day  by  day,  thro'  many  a  blood-red  eve, 
In  that  four  hundredth  summer  after  Christ 
The  wrathful  sunset  glared  against  a  cross^ 

But  the  3'ear  has  been  a  failure  in  several  ways :  the  weather 
has  been  continuously  bad  except  at  the  time  when  the  Coronation 
was  so  sadly  postponed;  and  the  comet  has  just  been  sufficiently 
conspicuous  to  be  disappointing.  Perhaps  as  a  compensation  the 
lost  Leonids  will  turn  up  in  a  fortnight's  time. 


Is  it  correct,  as  stated  in  Pah,  Ast.  Soc.  Pacific,  aiv.  no.  86, 
p.  174,  that  (433)  Eros  is  the  onhj  exception  to  the  rule  that  the 
names  of  the  minor  planets  should  be  feminine  ?  It  is  difficult  to 
keep  a  correct  list  of  these  bodies  nowadays,  but  surely  No.  (342) 
is  named  Endymion  ?  and  there  may  be  other  exceptions,  not  to 
speak  of  doubtful  names  such  as  (439)  Ohio,  and  obvious  evasions 
such  as  (353)  Ru^ierio-Carola. 


On  October  15  last,  the  measures  and  reductions  of  the  loodth 
plate  for  the  Astrographic  Catalogue  were  completed  at  the 
Oxford  University  Observatory,  and  a  whole  holiday  was  granted 
in  consequence.  There  are  still  180  plates  left,  but  it  is  hoped 
to  celebrate  the  completion  of  the  whole  before  the  end  of  next 
year. 
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MEETING  OF  THE  EOYAL  ASTRONOMICAL  SOCIETY. 

I 

Friday,  1902  November  14. 

Dr.  J.  AY.  L.  Glaisbler,  M.A.,  F.ll.S.,  President,  in  the  Chair. 
Secretaries:  F,  W.  Dyson,  M.A.,  F.ll.vS.,  and 

E.  T.   WllITTAlvER,  M.A. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr,  WhittaJcer,  One  hundred  and  sixty -four  presents  have 
been  received  since  the  date  of  the  last  Meeting.  Among  those 
which  may  be  specially  mentioned  are : — The  4th  edition  of  Miss 
Gierke's  *  History  of  Astronomy,'  presented  by  Messrs.  A.  and  C. 
Black.  'Astronomy  without  a  Telescope,'  by  Mr.  E.  W.  Maunder, 
from  Messrs.  \Yitherby.  '  Miscellaneous  Papers  of  Oxford  Uni- 
versity Observatory,  1 899-1 900,'  sent  by  the  Observatory.  Prof.  C. 
A.  Young's  '  Manual  of  Astronomy,'  presented  by  the  Author. 
Photographs  of  Perrine's  Comet  taken  at  Greenwich,  presented 
by  the  Astronomer  Royal ;  and  four  photographs  of  the  same  comet 
sent  by  Mr.  R.  C.  Johnson.  A  portrait  of  John  Goodricke  from 
Mr.  W.  T.  Lynn ;  and  Mr.  W.  H.  Wesley  has  presented  photo- 
graphs of  three  Presidents  of  the  Society. 

A  vote  of  thanks  was  accorded  to  the  donors 

3r,  Isaac  lloherts  read  a  paper  on  "  William  Ilerschel's  observed 
Nebulous  Regions,  52  in  number,  compared  with  Isaac  Roberts's 
photographs  of  the  same  regions,  taken  simultaneously  with  the 
20-inch  Reflector  and  with  the  5-inch  Cooke  Lens."  He  referred  to 
Herschel's  paper,  "  The  Construction  of  the  Heavens,"  published 
in  the '  Philosophical  Transactions  of  the  Royal  Society '  for  the  year 
181  r,  in  which  Herschel  described  fifty-two  regions  in  the  sky 
observed  by  him  to  be  affected  with  extensive  diffused  nebulosity. 
These  regions  were  tabulated  in  Herschel's  paper,  and  particulars 
given  concerning  each  one  respectively. 
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Since  then  no  systematic  effort  had  been  made  to  reobserve  these 
regions  until  the  year  1896,  wlien  Dr.  Eoberts  decided  to  photo- 
graph them  with  his  20-incb  reflector  and  his  5 -inch  Cooke  lens. 
The  photographs  were  taken  simultaneously  with  the  two  instru- 
ments, and  with  an  exposure  of  the  plates  during  ninety  minutes, 
when  the  sky  was  clear  and  the  object  on  or  near  the  meridian. 
The  plates  of  high  sensitiveness  were  selected  so  that  images  of 
stars  magnitude  16-17  ^vould  be  seen  on  the  reflector-plates  and 
of  magnitude  14-15  on  the  5-inch  lens-plates,  and  thus  the 
stars  and  nebulosity  shown  would  be  at  least  as  faint  as  those 
that  could  be  seen  by  aid  of  Herschel's  telescopes. 

The  work  of  photographing  the  52  regions  was  completed  this 
year,  and  the  results  of  the  examination  of  the  photographic  plates 
show  that  there  is  no  trace  of  extensive  diffused  nebulosity  on 
forty-eight  out  of  the  fifty-two  regions  described  by  Herschel ;  on 
the  remaining  four  regions  there  is  nebulosity  which  forms  part  of 
three  extensive  nebulous  clouds,  which  Herschel  could  not  see  in 
as  complete  form  as  they  are  depicted  on  the  photographs. 

Dr.  Eoberts  projected  on  the  screen  lantern-slides  of  two  of 
these  objects,  which  are  the  nebulosity  around  f  Orionis,  ^  V.  37 
Cygni,  and  the  great  nebula  in  Andromeda,  all  three  of  which  are 
remarkable  in  structure. 

The  tabular  method  adopted  by  Sir  WiUiam  Herschel  in  pub- 
lishing the  results  of  his  telescopic  observations  of  these  fifty-two 
regions  was  also  adopted  by  Dr.  Isaac  Eoberts,  and  the  correlation 
of  the  telescopic  and  photographic  observations  of  these  regions  is 
thus  given  in  a  concise  and  intelligible  form. 

Prof,  Turner,  I  am  sure  we  are  all  very  glad  to  see  the  beautiful 
photographs  which  Dr.  Eoberts  has  placed  before  us.  They  are 
the  best  that  we  have  had  at  our  Meetings  for  a  long  time. 

The  President,  On  behalf  of  the  Society  I  can  only  express  to 
Dr.  Eoberts  our  thanks  for  bringing  before  us  the  result  of  the 
beautiful  work  he  has  done.  He  has  given  us  an  interesting 
account  of  a  valuable  research,  and  the  result  of  the  comparison 
has  taken  me  by  surprise. 

Prof.  Turner  read  a  paper  on  the  suggestion  made  by  Sir  D. 
Gill  that  there  is  an  apparent  rotatiou  of  bright  stars  as  a  whole 
with  reference  to  faint  stars  as  a  whole. 

Sir  David  Grill  finds  for  zone  —40°  to  —52°  that  bright  stars 
are  increasing  their  H.A.  about  -f-o'''ooi2  per  magnitude  per  year 
with  reference  to  faint,  suggesting  a  rotation  of  bright  stars  as  a 
whole.  This  result  is  arrived  at  by  comparing  catalogues  made  by 
eye  observations  from  which  the  effect  of  "  magnitude-equation  " 
has  now  only  partially  been  eliminated. 

Photographs  of  the  same  region,  taken  at  dates  sufficiently 
separated,  would  show  this  motion  without  any  interference  from 
"  magnitude-equation." 

The  photographs  hiken  at  Oxford  in  zones  -I-  25°  to  +31^  for  the 
Astrographic  Chart,  from  1892  onwards,  do  not  yet  allow  of  this 
direct  method  of  attack  on  the  problem ;  but  when  compared  with 
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the  Cambridge  observations,  if  the  rotation  suggested  by  Sir  David 
Gill  exists,  the  plates  taken  early  should  give  different  results  for 
the  Cambridge  '*  magnitude-equation "  from  those  taken  later. 
The  effective  interval  available  is  only  about  five  years  (very  small), 
and  the  effective  range  of  magnitudes  about  three.  But  since  this 
implies  a  difference  of  ©■•ooi2  x  5  X3=o'*oi8,  the  inquiry  is  not 
hopeless,  even  now. 

The  comparison  of  a  large  number  of  plates  gives  a  quantity 
about  as  large  as  that  found  by  Sir  David  Gill,  hut  of  the  opposite 
sign.     If  this  sign  is  correct  the  phenomenon  cannot  be  a  rotation. 

Assuming  it  correct,  we  can  explain  the  fact  by  assuming  that 
the  stars  of  the  Milky  Way  are  different  in  size  from  others,  so 
different  that- where  the  Milky  Way  appears  in  (say)  the  N.  hemi- 
sphere faint  stars,  which  we  take  to  be  more  remote  than  brighter 
ones,  may  be  really  nearer.  The  effect  of  the  Sun's  motion  in 
space  would  then  no  longer  be  symmetrical  about  its  apex,  and  the 
disturbance  would  have  opposite  signs  in  the  two  hemispheres, 
since  the  Milky  Way  appears  in  belts  of  R.A.  on  opposite  sides 
of  the  sphere. 

On  comparing  the  results  obtained  with  Galactic  latitudes  of  the 
groups  we  see  that  this  phenomenon  of  faint  stars  being  on  the 
average  nearer  than  bright  takes  place  from  latitudes  25°  to  50°, 
and  not  close  to  the  Milky  Way  itself.  A  simple  hypothesis  is 
given  in  the  paper  to  account  for  this. 

Mr,  Dyson  (presenting  a  paper  on  the  same  subject  from  the 
Eoyal  Observatory,  Greenwich).  I  think  the  results  obtained  by 
Dr.  Gill  and  Prof.  Turner  should  be  received  with  a  good  deal  of 
caution.  A  comparison  between  Groombridge's  Catalogue  and  the 
Greenwich  1890  Catalogue  gives  results  of  the  same  sign  as 
Dr.  Gill's.  They  are,  however,  so  much  smaller  in  amount  that  I 
should  hesitate  to  attribute  a  consmical  explanation  to  them  till 
the  unknown  and  possibly  unknowable  magnitude-equation  of 
Groombridge  had  been  allowed  for.  On  the  other  hand, 
Prof.  Turner's  comparison  depending  entirely  on  photographic 
methods  avoided  that  difficulty ;  but  it  may  be  said  that  in  this 
paper  from  Greenwich  we  have  a  period  of  80  years  as  against 
5  years,  so  that  the  proper  motions  should  be  tolerably  well  deter- 
mined. The  resulting  figures  of  this  paper  (which  were  shown  on 
the  screen)  compared  with  those  found  by  Dr.  Gill,  but  they  were 
of  a  considerably  smaller  amount  and  must  be  taken  with  a  good 
deal  of  caution. 

The  Astronomer  Royal.  I  should  like  to  make  an  addition  to 
what  Mr.  Dyson  has  said.  The  figures  he  has  shown  have  not 
been  deduced  from  the  original  Groombridge  Catalogue,  and  must 
be  taken  as  somewhat  provisional.  It  will  be  of  interest  to  see 
how  far  they  are  modified  by  the  re-reduction  which  is  now  being 
done. 

The  President,  We  must  thank  Prof.  Turner  for  having  gone 
80  fully  into  this  matter,  and  also  the  Astronomer  Koyal  and 
Mr.  Dyson  for  the  remarks  they  have  made. 

2o2 
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Mr.  Whittaker  gave  an  account  of  his  paper  "  On  the  general 
Solution  of  Laplace's  Equation  and  the  Equation  of  Wave- 
motioDS,  and  on  an  undulatory  explanation  of  Gravity,"  which 
had  appeared  in  the  Supplementary  Number  of  the  Monthly  Notices, 
The  investigation  from  which  the  paper  had  developed  was  a 
study  of  the  partial  differential  equations  which  underlie  the 
theories  of  light,  sound,  and  gravitation.  The  greater  part  of  this 
investigation  was  purely  mathematical,  and  was  therefore  being 
published  elsewhere  ;  but  some  of  the  results  were  of  interest  in 
Celestial  Mechanics,  and  these  were  given  in  the  present  paper. 

The  first  result  is  the  general  solution  of  the  partial  differential 
equation,  which  is  satisfied  by  the  potential  of  any  gi^avitating 
system.  This  equation  was  first  given  by  Laplace  in  his  memoir 
on  the  ring  of  Saturn.  The  solution  is  given  as  a  certain  definite 
integral :  from  this  definite  integral  all  the  particular  solutious 
known  hitherto  can  be  derived. 

A  similar  result  is  then  found  for  the  partial  differential 
equation,  which  is  satisfied  by  the  quantities  specifying  any  form 
of  wave-disturbance  ;  and  from  this  is  derived  an  analysis  of  any 
arbitrary  solution  into  a  sum  of  elementary  terms,  each  repre- 
senting a  wave-disturbance  of  the  simplest  type. 

In  the  last  part  of  the  paper  it  is  suggested  that  this  analysis 
removes  difficulties  wliich  have  hiterto  been  felt  regarding  the 
propagation  of  gravitation :  for  each  of  the  elementary  terms  into 
which  the  gravitational  potential  is  thus  resolved  represents  a 
disturbance  which  would  be  propagated  in  much  the  same  way  as 
the  physical  phenomena  connected  with  the  wave-motion  equation. 
This  would  involve  the  acceptance  of  a  finite  velocity  of  propaga- 
tion for  gravity,  and  also  the  consequence  that  Newton's  law 
would  ct  ase  to  hold  for  bodies  travelling  with  velocities  comparable 
with  that  of  gravitation. 

Prof.  Turner.  I  am  very  glad  to  have  the  opportunity  of 
expressing  my  great  admiration  for  this  beatifully  simple  idea.  It 
is  an  idea  for  which  physicists  have  been  on  the  look-out  for  many 
years — something  to  replace  the  idea  of  action  at  a  distance  in  the 
law  of  gravitation.  Here,  for  instance,  is  a  little  book  written  by 
Sir  George  Stokes  'On  the  Nature  of  Light'  in  1884,  and  he 
mentions  this  possibility  : — 

If  the  supposition  that  light  consists  in  undulations  obliges  us  to  suppose 
that  space  is  filled  with  some  kind  of  substance,  at  least  as  far  as  the  remotest 
star  that  our  most  powerful  telescopes  reveal  to  us,  may  it  not  be  that  that 
same  substance  forms,  in  some  manner  as  yet  unknown  to  us,  the  link  of 
connexion  whereby  the  Sun  is  enabled  to  attract  the  Earth,  and  keep  it  in 
its  orbit  ? 

On  that  idea  he  dwells  for  a  little  time.  It  seems  to  me  that 
Mr.  Whittaker  has  probably  taken  a  step  which  is  leading  us  in 
that  direction.  There  are  some  difficulties  still  to  be  overcome 
and  some  objections  to  be  met  which,  for  my  own  part,  I  feel 
confident  that  Mr.  Whittaker  will  meet  in  time;  and  it  is  only 
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fair  to  say  that  the  attitude  towards  this  idea  of  many  of  our 
leading  physicists  is  sceptical  if  not  antagonistic.  I  do  not  think 
we  need  trouble  about  that,  because  time  will  test  the  hypothesis 
as  it  has  tested  many  another  hypothesis.  We  may  remember 
that  when  the  undulatory  theory  of  light  was  propounded  by 
Huygens  it  was  neglected  for  nearly  a  century.  The  great  name 
of  Newton,  who  advocated  the  corpuscular  theory,  overshadowed 
the  undulatory  theory,  and  for  more  than  a  century  no  advance 
was  made.  This  fact  is  dwelt  upon  in  this  little  book  by  Sir 
George  Stokes ;  and  in  concluding  his  remarks  upon  it,  he  writes 
as  follows : — 

It  may  be  said,  if  the  former  theory  i8  now-a-days  exploded,  why  dwell  on 
it  at  all  ?  Yet,  surely  the  subject  is  of  more  than  purely  historical  interest. 
It  teaches  reasons  for  our  future  guidance  in  the  pursuit  of  truth. 

*********** 

It  shows  that  we  are  not  to  be  disheartened  by  some  preliminary  difficulties 
from  giving  a  patient  hearing  to  a  hypothesis  of  fair  promise,  assuming  of 
course  that  those  difficulties  are  not  of  the  nature  of  contradictions  between  the 
results  of  observation  or  experiment  and  conclusions  certainly  deducible  from 
the  hypothesis  on  trial.  It  shows  that  we  are  not  to  attach  undue  importance 
to  great  names,  but  to  investigate  in  an  unbiassed  manner  the  facts  which  lie 
open  to  our  examination. 

So,  although  it  has  been  very  interesting  to  notice  the  attitude 
of  several  eminent  physicists  towards  the  theory  of  Mr.  Whittaker^ 
I  shall  endeavour  to  follow  the  lessons  of  Sir  George  Stokes  and 
not  attach  too  much  importance  to  great  names.  To  mention  one 
of  the  difficulties  found :  some  people  find  a  great  difficulty  in 
accepting  an  infinite  integral  in  order  to  get  the  sum  total  of 
permanent  efHect.  They  think  it  is  stretching  things  rather  far  to 
postulate  undulations  of  every  wave-length.  But  I  would  remark, 
in  the  first  place,  that  in  the  case  of  light,  particles  are  emitting 
light  of  every  wave-length,  so  far  as  we  kuow — not  only  in  the 
spectrum  we  can  see  or  photograph,  but  far  beyond  that.  And 
secondly,  this  difficulty  of  being  able  to  accept  such  "  a  large 
order  "  was  just  the  sort  of  difficulty  people  found  with  the  undu- 
latory theory  ;  and  I  will  again  quote  an  example  given  by  Sir 
George  Stokes : — 

The  necessity  of  thus  filling  space  with  substance  seems  to  have  presented  a 
serious  difficulty  to  some  minds.  In  the  course  of  a  conversation  with  Sir 
David  Brewster,  who  had  just  returned  from  France,  where  he  witnessed  the 
celebrated  experiment  by  which  Foucault  had  just  proved  experimentally  that 
light  travels  faster  in  air  than  in  water,  I  asked  him  what  his  objection  was  to 
the  theory  of  undulations,  and  I  found  he  was  staggered  by  the  idea  in  limine 
of  filling  space  with  some  substance  merely  in  order  that  "  that  little  twinkling 
star,"  as  he  expressed  himself,  should  be  able  to  send  its  light  to  us. 

The  difficulty  was  got  over  by«the  mere  process  of  familiarity 
with  it ;  and  I  confidently  expect  that  we  shall  in  the  same  way 
presently  get  over  the  difficulty  by  imagining  this  infinite  integral 
as  the  cause  of  gravity.  I  look  forward  with  confidence  to  the 
future  of  this  very  brilliant  idea  of  Mr.  Whittaker. 
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The  President,  The  Society  has  already  expressed  its  thanks  to 
Mr.  Whittaker  for  the  excellent  theory  he  has  brought  before  us. 
Of  course,  this  Meeting  has  been  mostly  occupied  by  the  physical 
aspect  of  the  matter  which  is  most  interesting,  but  when  I  saw 
Mr.  "VVhittakers  paper  I  was  very  much  pleased  with  his  extremely 
elegant  mathematical  solution.  When  the  solution  has  once  been 
discovered  it  is  not  particularly  difficult  to  verify  it.  I,  as  a 
mathematician,  certainly  congratulate  Mr.  Whittaker  upon  having 
obtained  the  solution  of  Laplace's  equation,  and  I  confess  that 
I  should  rather  have  got  this  elegant  solution  of  this  equation  than 
have  done  many  other  things. 

The  Astronomer  Boyal  then  exhibited  on  the  screen  photographs 
of  Perrine's  Comet,  aud  said  : — There  is  nothing  in  this  paper  to 
call  for  particular  mention,  but  I  thought  it  would  be  well  to  put 
on  record  a  statement  with  regard  to  the  photographs  of  Perrine's 
Comet  which  have  been  taken  at  the  Royal  Observatory.  They 
were  mostly  taken  with  the  30-inch  reflector  made  by  Dr.  Common, 
and  they  were  taken  primarily  for  the  purpose  of  determining  the 
position  of  the  comet.  There  are  29  of  these  photographs  avail- 
able for  measurement,  taken  on  seven  nights.  These  two  photo- 
graphs, which  are  now- being  shown  on  the  screen,  were  taken 
respectively  with  exposures  of  62  minutes  and  53  minutes.  There 
are  altogether  seven  tails  separated  by  six  distinct  rifts,  and 
the  rifts  are  more  sharply  defined  than  the  tails  themselves. 
Mr.  Dyson  has  found  that  the  longest  tail  is,  in  all  cases,  in  the 
direction  opposite  to  the  Sun.  September  26th  and  September 
29th  were  the  best  nights  we  had  for  photography,  but  we  have 
been  very  much  troubled  with  the  bad  weather,  and  have  had  some 
difficidty  in  getting  a  sufficiently  clear  night  for  long  exposures, 
and  the  sky  was  not  favourable  at  the  time  when  the  comet  was 
at  maximum  brightness. 

Mr.  President.  Mr.  Plummer,  you  Jilso  have  a  photograph  of  the 
comet,  have  you  not  ? 

Mr.  II.  C.  Phmmer  showed  a  photograph  of  the  comet  taken  by 
Mr.  P.  A.  Bellamy  at  Oxford  with  the  13-inch  astrographic 
telescope.  The  date  was  September  29,  and  the  exposure  half  an 
hour.  There  was  no  indication  of  a  tail.  Mr.  Plummer  read  a 
note  extracted  from  the  observing-book  which  recorded  the 
difficulty  arising  from  the  illumination,  and  the  unsuitability  of 
the  only  power  with  which  the  instrument  was  fitted.  He  also 
pointed  out,  in  connection  with  a  point  to  which  be  wished  to 
refer  later,  the  conspicuous  inferiority  of  the  result  obtained  with 
the  refractor  in  respect  of  such  work. 

Mr.  Dyson,  We  tried  to  photojgraph  the  comet  with  the  26-inch 
refractor  at  Greenwich,  but  it  was  barely  shown. 

The  Astronomer  Boyal.  With  the  reflector  vie  got  images  with 
exposures  of  fi\e  minutes  to  half  a  minute,  the  five -minute 
exposures  being  made  in  the  earlier  stages  when  the  comet  \\as  not 
so  bright;  whereas  with  the  26-inch  refractor  we  found  that  very 
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much  longer  exposures  were  required.  The  observer  guided  the 
telescope  to  follow  the  comet,  and  therefore  the  stars  are  shown 
as  long  trails. 

Mr.  Dyson  said  that  a  communication  had  been  received  on  this 
subject  from  Prof.  Max.  Wolf,  who  sent  two  photographs,  which 
were  taken  at  some  little  time  apart  with  a  view  of  getting  a 
stereoscopic  effect.  These  will  be  passed  round  the  room  with  a 
stereoscope,  and  Fellows  may  notice  that  the  comet  appears  to 
stand  out  in  front  of  the  stars. 

Tlie  President,  It  is  our  pleasing  duty  to  return  thanks  to 
Mr.  Christie,  Prof.  Turner,  and  Prof.  Max  Wolf  for  the  communi- 
cations they  have  made  to  us. 

Mr,  Wickham,  I  should  like  to  say  that  while  observing  the 
comet  at  Oxford  on  two  occasions,  I  detected  that  the  nucleus  was 
treble.  There  appeared  a  centre  nucleus  which  was  the  largest 
of  the  three,  and  on  either  side  a  smaller  one,  and  a  line  joining 
these  nuclei  seemed  to  run  along  the  tail.  I  mention  this  as  an 
interesting  point.  In  the  photographs  these  nuclei  seem  to  be 
combined,  and  therefore  I  think  the  visual  observations  have 
some  advantage  over  the  photographic.  I  may  add  that  this  was 
confirmed  by  another  observer,  one  of  my  colleagues  who  was 
present  with  me. 

Mr,  Dyson  then  read  a  paper  by  Mr.  Percival  Lowell  on  a 
standard  scale  of  "  seeing,"  in  which  the  author  called  attention  to 
the  apparent  anomaly  that,  though  observers  were  careful  to  give 
the  size  of  the  object-glass  of  their  telescope  and  the  focal  power 
they  used  to  make  an  observation,  they  scarcely  ever  made  any 
reference  to  the  state  of  the  sky  when  the  observation  was  made, 
and  he  suggested  the  adoption  of  some  uniform  system  by  which 
astronomers  might  describe  the  state  of  the  "  seeing." 

Prof,  Turner,  I  should  like  to  draw  special  attention  to  this 
paper,  which  is  of  the  nature  of  a  circular,  asking  observers  to 
consider  it.  Mr.  Lowell  is  very  anxious  to  get  this  standard  scale 
generally  adopted ;  and  although  it  would  hardly  be  profitable  to 
discuss  it  now  until  the  paper  has  been  read  and  examined  by 
Eellows,  I  hope  they  will  read  it  and  make  some  experiments,  and 
then  we  may  have  some  profitable  discussion  on  it  at  another 
time.  It  would  seem  to  be  for  the  welfare  of  astronomy  generally 
if  some  absolute  scale  of  "  seeing  "  could  be  devised  and  generally 
accepted. 

Mr.  Maw,  I  should  like  to  be  able  to  read  the  paper  in  full 
before  offering  any  remarks.  I  am  not  quite  clear  wliat  Mr.  Lowell 
desires.  The  conditions  of  "seeing''  must  be  considered  with 
reference  to  the  kind  of  work  to  be  carried  on.  With  regard  to 
double-star  work,  all  that  is  wanted  is  a  clearly  deeply  defined  disc, 
and  a  night  which  is  perfect  for  double-star  work  may  not  be  so 
for  other  work.  I  should  like  to  read  the  paper  before  making 
any  further  remarks,  but  I  do  not  quite  see  that  there  is  anything 
that  would  meet  the  object  he  has  in  view. 
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J/r.  H.  C,  Plummer  (presentiDg  his  second  paper  on  the  images 
formed  by  a  parabolic  mirror).  This  paper  gives  some  results 
which  have  been  obtained  by  comparing  a  plate  taken  with  a 
reflector  with  one  of  the  astrographic  plates  taken  at  Oxford.  As 
the  time  available  is  short,  I  will  read  a  summary  of  the  main 
conclusions: — (i)  The  positions  of  stars  with  magnitudes  between 
7'o  and  ico  can  be  measured  with  a  probable  error  of  about  o"'6 
in  both  coordinates.  As  compared  with  astrographic  plates  the 
degree  of  accuracy  is  low,  but  it  is  of  the  same  order  as  that  of 
the  A.G.  catalogues.  (2)  Images  near  the  edge  of  the  plate 
(about  1  °  from  the  centre  of  the  field )  can  be  measured  as  accu- 
rately as  those  nearer  the  centre.  (3)  As  the  magnitude  of  the 
stars  approaches  ii*o  the  order  of  accuracy  is  fairly  maintained, 
but  there  is  some  evidence  of  change  of  scale-value.  Two  methods 
of  setting  have  been  employed  throughout  [explanation  on  black- 
board], and  both  have  been  found  to  possess  advantages  and  dis- 
advantages. The  two  photographs  used  are  now  shown  on  the 
screen.  The  reflector  photograph,  for  which  I  am  indebted  to 
the  kindness  of  Dr.  Isaac  Roberts,  is  a  beautiful  picture  of  the 
nebula  of  1^  ^"-  ^5  C^Jg'^i-  The  astrographic  plate,  with  its  short 
exposure,  bears  no  trace  of  the  nebula,  but  the  stars  can  be 
measured  with  a  far  higher  degree  of  accuracy. 

Prof.  Tuitier,  Although  the  result  is  more  or  less  a  negative 
one,  it  represents  a  great  deal  of  hard  work  on  the  part  of 
Mr.  Plummer.  He  has  come  to  the  conclusion  that  the  difference 
in  measures  cannot  be  explained  by  any  systematic  error  which 
we  can  trace  to  its  source  and  make  allowance  for.  At  one  time 
in  the  course  of  the  investigations  it  seemed  possible  that  a 
certain  systematic  error  would  have  been  found  which  would 
have  rendered  the  photograph  taken  with  the  reflector  the  more 
valuble. 

J/r.  Hinl's  showed  on  the  screen  a  pair  of  photographs  of  the 
Cluster  in  Hercules,  belonging  to  a  set  of  photographs  which  bad 
been  sent  to  Sir  Bobert  Ball  by  the  Director  of  the  Terkes  Obser- 
vatory. In  the  first,  made  with  the  2-foot  reflector,  the  centre 
of  the  cluster  was  not  resolved ;  in  the  second,  made  with  the 
40-inch  visual  refractor,  fitted  with  a  colour-screen  in  contact  w  ith 
the  isochromatic  plate,  the  cluster  was  clearly  resolved  and 
measurable.  He  also  showed  two  photographs  of  the  Andromedsi 
nebula,  also  made  by  Mr.  Bitchey  wdth  the  2-foot  reflector,  and 
pointed  out  how  remarkably  they  brought  out  detail  which,  though 
it  generally  could  be  found  when  looked  for  on  the  photographs 
made  by  Dr.  Eoberts  and  at  Greenwich,  w-as  now  for  the  first 
time  shown  conspicuously. 

The  following  papers  were  announced  and  partly  read  ; — 

H,  C,  Russell,  "  Another  Form  of  Micrometer  for  measuring 
Star  Positions/' 
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A,  C,  D,  Crommelin,  "  Ephemeris  for  Physical  Observations 
of  the  Moon  for  1903/' 

Mcuv  Wolf,     **  Stereoscopic  Pictures  of  Comet  Perrine." 

H,  C,  Plwnmer,  *'  On  the  Images  formed  by  a  Parabolic 
Mirror."  Second  paper :  "  Influence  on  the  Measurement  and 
Reduction  of  a  Photograph." 

M,  Loewy,     "  Sur  la  Precision  des  Mesures  Photographiques." 

Isaac  Roberts,  '*  W.  Herscbel's  observed  Nebulous  Begions, 
52  in  number,  compared  with  Isaac  Broberts's  Photographs  of  the 
same  Regions,  taken  simultaneously  with  the  20 -inch  Reflector 
and  the  5-inch  Cooke  Lens." 

H,  H,  Turner,  "  On  the  Suggestion  made  by  Sir  D.  Gill  that 
the  Brighter  Pixed  Stars  are  as  a  whole  rotating  with  respect 
to  the  Painter  Stars  as  a  whole." 

Royal  Observatory^  Greenwich,  "Note  on  Perrine's  Comet." 
(Communicated  by  the  Astronomer  Royal.) 

W,  0,  TJtackeray,  "  NewcomVs  Fundamental  Catalogue : 
Errata  and  Notes." 

Royal  Observatory,  Greenwich,  "  Note  on  a  Comparison  of 
Groombridge's  Catalogue  (18 10)  with  the  Greenwich  Second  Ten- 
Year  Catalogue  (1900)  with  Beference  to  the  Question  of  an 
Apparent  Bolation  of  the  Brighter  Stars  as  a  whole  with  respect 
to  the  Fainter  Stars."     (Communicated  by  the  Astronomer  Royal.) 

Fercival  Lowell,  "  Expedition  for  ascertaining  the  best  Location 
for  Observatories."  • 

Fercival  Lowell,  *'  A  Standard  Scale  for  Telescopic  Obser- 
vations." 

The  following  gentlemen  w  ere  elected  Fellows  of  the  Society : — 

Francis  Kennedy  MaClean,  i  Onslow  Gardens,  London,  S.W. 
Rev.  Edwin  Albert  FUllij)s,  B.A.,   Lecturer  on  Mathematics, 
Training  College,  Exeter. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society  : — 

Henry  Bourget,  D,  es  Sc,  Maitre  de  Conferences  a  rUniversite 
de  Toulouse  et  Astronome- Adjoint  k  TObservatoire  de  Toulouse 
(proposed  by  H.  Deslandres). 

Major  John  Cassells,  V.D.,  J.P.,  154  Queen's  Drive,  Crossbill, 
Glasgow  (proposed  by  John  Dansken). 

FatricJc  Sinclair  Hardie,  M.A.,  B.Sc,  Mathematical  Master, 
305  Onslow  Drive,  Dennistoun,  Glasgow  (proposed  by  J. 
McCarthy). 

Richard  Kerr,  F.G.S.,  Lecturer  on  Astronomy,  Experimental 
Physics,  &c.,  13  Ormiston  Boad,  Greenwich,  S.E.  (proposed  by  E. 
W.  Maunder). 
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THE  BRITISH  ASTEONOMICAL  ASSOCIATION. 

President :  O.  M.  Seabeoke. 

Secretaries :  A.  C.  D.  Ceomaielin  and 
J.  G.  Peteib. 

The  Thirteenth  Annual  General  Meeting  of  the  British  Astrono- 
mical Association  was  held  at  Sion  College,  on  Wednesday, 
October  29th,  Mr.  G,  M,  SeahroJce  (President)  in  the  Chair. 

The  Minutes  of  the  previous  annual  meeting  having  been  read 
and  confirmed,  the  names  of  four  candidates  for  membership  were 
read  and  suspended,  and  the  election  by  the  Council  of  five  new 
Members  was  confirmed.  A  lengthy  list  of  presents  was  also 
read. 

The  report  of  the  Scrutineers  of  the  ballot  for  the  Council  for 
the  ensuing  session  gave  the  following  appointments : — President : 
S.  A.  Saunder,  M.A.  Vice-Presidents :  Mrs.  E.  Walter  Maunder, 
Dr.  Isaac  Roberts,  F.R.S.,  G.  M.  Seabroke,  and  W.  H.  Wesley. 
Treasurer :  W.  H.  Maw.  Editor  and  Librarian  :  F.  W.  Levander, 
Secretaries :  A.  C.  D.  Crommelin,  B.A.,  and  J.  G.  Petrie.  Other 
Members  of  Council :  Miss  Gertrude  Bacon,  Rev.  J.  M.  Bacon,  G.  F. 
Chambers,  Dr.  A.  M.  W.  Downing,  M.A.,  F.R.S.,  Alfred  Fowler, 
W.  T.  Lvnn,  B.A.,  Capt.  Wm.  Noble,  J.P.,  Mrs.  Isaac  Roberts, 
D.  es  Sc.;  C.  Thwaites,  and  C.  T.  Whitmell,  M.A.,  B.Sc. 

The  Meeting  unanimously  confirmed  the  following  appoint- 
ments of  Directors  of  Observing  Sections,  &c.  which  had  been  made 
by  the  Council : — Editor,  F.  W.  Levander ;  Sun,  Rev.  A.  L.  Cortie ; 
Sloan,  Walter  Goodacre  ;  Mercury  and  Venus,  Henry  MacEwen  ; 
Mars,  E.  M.  Antoniadi ;  Jupiter,  Rev.  T.  E.  R.  Phillips,  M.A. ; 
Saturn,  G.  M.  Seabroke ;  Comets,  E.  W.  Maunder ;  Meteors  and 
Aurorce,  W.  E.  Besley  ;  Variable  Stars,  Col.  E.  E.  Markwick ; 
Double  Stars,  G.  M.  Seabroke  ;  Star  Colours,  E.  J.  Essam  ;  Photo- 
graphy,  R.  Wilding ;  Zodiacal  Light,  H.  O.  Barnard. 

The  report  of  the  Council  on  the  work  of  the  Tw^elfth  Session, 
together  with  the  accounts  and  balance-sheet,  were  unanimously 
adopted. 

Yotes  of  thanks  to  the  retiring  members  of  the  Council,  the 
Auditors,  and  the  Scrutineers  were  also  passed. 

Mr,  Seabroke  then  delivered  the  presidential  address,  in  which, 
after  reviewing  the  work  of  the  past  Session,  he  discussed  the 
bearing  of  the  most  recent  scientific  discoveries  and  theories  on 
the  science  of  astronomy. 

Dr,  Downing,  in  proposing  a  cordial  vote  of  thanks  to  Mr.  Sea- 
broke for  his  services  as  President  during  the  past  session,  said 
they  had  just  listened  to  a  most  admirable  address.  He  was  one 
of  those  who  were  strongly  in  favour  of  a  continuance  of  the 
practice,  which  had  been  customary  in  connection  with  the  Asso- 
ciation, of  the  President  delivering  an   address   to   the   annual 
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meeting  Of  course,  it  gave  the  President  a  good  deal  of  trouble, 
and  the  address  to  which  they  had  just  listened  must  have  entailed 
a  considerable  amount  of  research  in  its  preparation ;  but  he 
thought  anyone  who  occupied  the  Chair  at  their  annual  meeting 
would  not  grudge  the  trouble  an  address  involved  in  view  of  its 
value  to  the  members,  whether  it  be  on  the  progress  oL'  the 
Association,  or  on  the  various  points  of  astronomy  which  had  come 
up  for  solution,  and  towards  the  solution  of  which  the  Members 
of  the  Association  often  contributed.  Mr.  Seabroke's  address  was 
not  a  whit  inferior  to  those  delivered  on  previous  occasions.  The 
retiring  President  during  the  term  of  his  office  had  displayed  a 
thorough  grasp  of  the  subjects  discussed  at  the  meetings,  and  the 
lucid  manner  in  which  he  had  treated  them  when  called  upon  to 
speak  has  won  the  admiration  of  them  all. 

Mr,  E,  W,  Maunder  seconded  the  motion.  It  had,  he  said, 
been  a  great  pleasure  to  him  to  have  known  Mr.  Seabroke  for  so 
many  years — ever  since  1874,  indeed — for  one  of  the  first  things 
he  had  done  on  entering  Grreenwich  Observatory  was  to  go  down 
to  Eugby  to  see  Mr.  Seabroke,  who  had  given  him  some  lessons  on 
the  use  of  a  particular  form  of  spectroscope  which  Mr.  Seabroke 
had  devised.  It  had  been  a  matter  of  great  satisfaction  to  him  to 
see  Mr.  Seabroke  occupying*  the  Chair  of  the  Association  for  the 
last  two  years,  and  he  heartily  joined  in  Dr.  Downing's  apprecia- 
tion of  the  great  services  that  gentleman  had  rendered  to  the 
institution  as  President.  He  was  extremely  gratified  to  find  that 
Mr.  Seabroke  had  taken  for  the  text  of  his  address  the  great 
problems  of  the  Stellar  Universe.  From  the  nature  of  the  case, 
the  papers  ordinarily  read  before  the  Association  dealt  with 
special  observations  and  particular  points  of  work,  not  with  wide 
reviews  of  the  general  progress  of  the  science.  It  w^as,  therefore, 
of  special  advantage  to  them  to  have  so  broad  and  able  a  summary 
of  the  present  condition  of  those  problems  which  were  now  attract- 
ing such  attention,  as  they  had  just  listened  to  from  the  President. 

Mr,  Seabroke^  in  acknowledging  the  vote,  said  the  carrying  out  of 
his  duties  as  President  had  been  a  work  of  love  and  pleasure,  and  he 
desired  to  thank  all  those  connected  with  the  Association  for  the 
able  assistance  and  consideration  he  had  received  at  their  hands. 
As  Mr.  Maunder  had  stated,  the  subject  of  his  address  was  coming 
up  for  solution,  and  he  hoped  that  the  members  would  do  their 
best  to  help  to  solve  it. 

Mr.  Maunder  then  presented  the  report  of  the  Committee 
appointed  towards  the  end  of  last  Session  to  deal  with  the  lantern- 
slide  collection.  He  said  that  the  old  catalogue  contained  1052 
slides.  Of  these,  133  had  been  withdrawn,  and  124  new  slides 
had  been  added,  making  the  present  number  1043.  During  the 
recess,  no  fewer  than  303  new  slides,  other  than  the  124  already 
mentioned,  had  been  printed.  Of  these,  237  had  been  passed  for 
acceptance,  and  of  that  number  84  had  been  bound  up  as  slides, 
but  were  not  yet  numbered.     The  remaining  153  still  required 
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binding.  When  all  were  added  to  the  Catalogue,  it  would  contain 
1270  shdes.  As  the  binding,  numbering,  and  indexing  of  the  237 
slides  would  take  some  time,  the  Committee  proposed  to  reopen 
the  lantern-slide  collection  for  lending  at  once,  and  to  prepare  for 
temporary  use  rough  slip  proofs  of  the  Catalogue  in  its  present 
state,  deferring  the  full  publication  of  the  Catalogue  until  it  could 
be  completed.  In  conclusion,  Mr.  Maunder  moved  the  confirma- 
tion of  the  rules  relating  to  the  loan  of  the  slides. 

Mr.  Newheyin  seconded  the  motion,  which  was  carried. 

Mr,  Maunder  drew  attention  to  a  letter  from  Mr.  Percival 
Lowell  which  had  appeared  in  No.  3823  of  the  Astronomisehe 
Nachriehteii,  in  which  Mr.  Lowell  gave  reasons  for  believing  that 
the  spoke-like  markings  which  he  had  noticed  on  Venus  had  no 
objective  existence,  but  were  merely  an  optical  effect.  Experi- 
ments on  artificial  discs  showed  that  similar  markings  appeared 
under  corresponding  conditions,  though  no  such  markings  really 
existed  on  the  discs. 

Mr.  Maunder  added  that  the  subject  was  of  peculiar  interest 
to  him  on  account  of  its  bearing  on  a  matter  to  which  he  had  been 
giving  attention  during  the  recess.  Li  1882,  when  Prof.  Schia- 
parelli  had  brought  out  his  system  of  double  canals  on  Mars,  he 
(the  speaker)  had  drawn  the  attention  of  the  Eoyal  Astronomical 
Society  to  the  circumstance  that  the  canals  appeared  to  be  prolon- 
gations of  irregularities  of  the  "  coast-lines ''  of  Mars.  Later,  in 
1894,  he  made  a  number  of  experiments  on  the  limits  of  visibility 
for  dark  markings  on  a  bright  ground  when  markings  existed,  but 
were  too  minute  to  be  fully  defined.  They  were  interpreted  by 
the  eye  as  straight  lines  if  narrow,  and  as  round  dots  if  broad. 
As  straight  lines  were  more  easily  seen  than  dots,  he  had  ventured 
to  predict  that  the  next  discovery  on  Mars  after  the  "  canals " 
would  be  a  system  of  *'  lakes,''  a  prophecy  promptly  fulfilled  by 
the  discovery  by  Mr.  Lowell  of  his  system  of  "  oases."  He  had 
recently  received  a  letter  from  Mr.  Lane  (published  in  the  November 
number  of  Knowledge),  who  had  been  experimenting  in  a  slightly 
difl*erent  direction.  Mr.  Lane  had  found  that  by  submitting  a 
drawing  of  Mars,  but  without  canals,  to  be  copied  by  sketchers  at 
a  distance,  in  two  cases  out  of  three  the  8chiaparellian  canal 
system  was  sure  to  be  seen.  Acting  on  Mr.  Lane's  suggestion,  he 
(the  speaker)  had  tried  the  same  experiment  at  the  Eoyal  Hospital 
School,  Greenwich,  with  the  hearty  cooperation  of  Mr.  J.  E.  Evans, 
the  head  master.  Of  80  boys  tested,  one  fifth  saw  and  drew  '*  canals," 
and  it  was  clear  that  it  was  largely  a  matter  of  the  distance  away 
that  the  drawing  was  placed  as  to  whether  the  canals  were  seen 
or  not.  But  in  his  experience  the  canal-like  markings  did  not 
arise  without  some  provoking  cause.  There  must  be  something — 
though  it  may  not  be  a  canal — to  be  a  foundation  for  them. 

Mr,  Maunder,  Director  of  the  Cometary  Section,  said  that  two 
comets  had  been  under  observation  during  the  recess.    One  of  these. 
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discovered  by  Mr.  Perrine  on  September  i,  was  still  under  observa- 
tion. The  other  case  was  a  rather  singular  one,  for  the  discoverer, 
Mr.  John  Qrigg,  of  New  Zealand,  appeared  to  have  been  the  only 
observer  of  the  phenomenon.  Mr.  G-rigg  had  reported  that  on 
July  22,  1 8**  30™  G.M.T.,  he  found  a  nebulous  object,  the  posi- 
tion of  which  was  roughly  R.A.  ii**  35",  Decl.  +7°.  On  the 
following  evening  he  again  observed  it  about  24'  further  south 
and  7"  eastward.  Bad  weather  then  intervened,  but  further 
observations  were  obtained  on  July  26  and  August  i  and  2.  The 
particulars  had  been  communicated  to  continental  and  American 
observatories,  but  no  other  observer  appeared  to  have  seen  it. 

Mr.  Whitmell  reminded  the  Meeting  of  his  paper  of  a  few 
months  ago,  in  which  he  had  drawn  attention  to  the  fact  that  the 
surface  of  Saturn  should  be  visible  through  the  Cassini  Division 
on  July  17,  1902.  He  regretted  to  state  that  the  replies  had 
been  few,  and  the  results  received  were  only  meagre. 

Mr,  Grommelin  thought  that  the  failure  to  see  the  phenomenon 
might  be  due:  (i)  to  the  dusky  penumbral  fringes  which  bordered 
the  shadow  of  the  ring  on  the  ball ;  (2)  to  the  fact  that  the  albedo 
of  the  ball  (especially  of  the  polar  regions)  was  much  lower  than 
that  of  ring  B ;  and  (3)  to  optical  illusion.  The  eye  on  seeing 
the  greater  part  of  an  elliptical  outline  would  tend  to  com- 
plete it. 

A  letter  from  Mr.  AUan  B.  Cohham,  of  Mosman,  N.S.W.,  was 
read,  in  which  he  drew  attention  to  a  new  feature  on  Jupiter  on 
the  southern  edge  of  the  North  Polar  Cap  at  longitude  260°,  first 
seen  on  Jnly  31st  last. 

An  interesting  paper  on  "  A  Visit  to  Stonyhnrst,"  by  Mr.  Arthur 
Mecj  concluded  the  Meeting. 


EOYAL  METEOROLOGICAL  SOCIETY. 

The  first  Meeting  of  this  Society  for  the  present  Session  was  held 
on  Wednesday  evening,  the  19th  instant,  at  the  Institution  of 
Civil  Engineers,  Mr.  W.  E.  Dines,  M.A.,  President,  in  the  Chair. 

Mr.  F.  Campbell  Bayard  read  a  paper  **  On  English  Climatology, 
1 881-1900,"  which  was  a  discussion  of  the  climatological  data 
printed  in  the  Meteorological  Record  from  the  40  stations  of  the 
Royal  Meteorological  Society  which  have  been  continuous  for  the 
whole  of  the  twenty  years.  The  elements  dealt  with  by  the 
nuthor  are:— (i)  temperature  at  9  a.m.;  (2)  mean  minimum 
temperature  ;  (3)  mean  maximum  temperature  ;  (4)  relative 
humidity;  (5)  amount  of  cloud;  (6)  rainfall;  and  (7)  number  of 
rainy  days.  The  results  form  a  valuable  contribution  to  the 
climatology  of  the  British  Isles. 

A  paper  by  Mr.  G.  V.  Bellamy^  M.Imt.C.E.,  on  "The  Rainfall 
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of  Dominica,''  was  also  read.  This  was  in  continuation  of  a  former 
paper  on  the  subject,  and  dealt  with  all  the  available  rainfall  data 
for  the  island  of  Dominica.  From  this  it  appears  that  the  mean 
annual  rainfall  of  the  island  is  no  inches.  In  the  neighbouring 
island  of  Montserrat,  a  remarkably  heavy  rainfall  occurred  during 
the  night  of  November  28-29,  1896,  when  as  much  as  20*13  inches 
fell  in  the  space  of  six  or  eight  hours. 


Slow  Meteors  from  Westerly  Radiants, 
Long-pathed  Meteors. 

The  western  sky  usually  exhibits  few  radiant-points,  as  the  orbital 
motion  of  the  Earth  is  directed  from  this  quarter  of  the  firmament 
and  the  meteors  of  such  showers  as  are  visible  there  must  over- 
take us.  Observers  generally  watch  the  eastern  region,  the  radiants 
being  more  numerously  clustered  in  that  part.  But  during  a  long* 
watch  one  or  two  meteors  from  a  west,  south-west,  or  north-west 
direction  are  pretty  certain  to  attract  special  notice.  They  are 
usually  bright,  with  very  slow,  long  flights,  and  trains  of  yellow  or 
red  sparks.  These  westerly  meteors  are  so  impressive  by  their 
conspicuous  and  distinctive  features,  and  by  their  unusual  directions, 
that  they  cannot  fail  to  incite  the  curiosity  of  the  observer,  though 
they  are  rarely  present  in  sufficient  numbers  for  him  to  discover 
their  individual  radiants,  even  by  the  combination  of  several  nights' 
observations.  He  can,  however,  assign  the  various  positions  with 
tolerable  safety  if  he  is  well  acquainted  with  the  minor  showers 
and  if  the  paths  of  the  meteors  have  been  very  correctly  recorded 
as  regards  their  directions  of  flight.  Mr.  Corder  once  termed 
these  particular  objects  *'  homeless  wanderers,"  and  there  is  some- 
thing in  their  aspect  suggestive  of  the  title,  since  every  watcher  of 
meteors  must  have  been  struck  with  their  apparent  isolation  as 
they  make  their  occasional  intrusion,  like  foreign  bodies,  among 
the  ordinary  swift  shooting-stars  furnished  in  the  eastern  sky. 
By  far  the  most  numerous  class  of  fireballs  consist  of  these  slow- 
moving  meteors,  with  radiants  lying  near  the  horizon  somewhere 
in  the  west.  The  writer  might  select  a  large  number  of  objects 
from  amongst  his  observations  in  past  years,  but  a  few  examples 
taken  at  random  will  suffice  for  the  purpose.  With  regard  to  the 
comparative  rareness  or  isolation  of  such  meteors  it  may  be  men- 
tioned that  the  Perseid  of  1901  April  21  was  the  only  one  seen 
during  19I  hours  of  observation  between  April  13  and  23  of  the 
year  named.  The  Scorpiid  of  1887  July  19  was  the  solitary 
member  of  this  shower  recorded  during  ^6  hours  at  about  that 
date,  while  the  /3  Ursid  of  1886  August  4  was  the  only  repre- 
sentative of  that  radiant  seen  in  2 7!  hours. 
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Very  slow,  trained  Meteors.     W.  Eadiants. 
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Meteors  from  radiants  near  the  horizon  usually  have  very  long 
courses.  They  also  travel  slower  than  might  be  expected,  and 
there  is  no  doubt  that  upon  entering  the  atmosphere  they  encounter 
resistance  which  very  perceptibly  reduces  their  previous  velocity. 
In  the  case  of  meteors  belonging  to  radiants  near  the  Earth's  apex 
and  having  little  altitude,  the  evidence  of  retarded  velocity  is  often 
marked,  and  I  quote  a  few  observed  instances.  The  actual  durations 
were  only  estimated,  however,  in  regard  to  a  few  of  the  objects,  but 
the  description  "  slow "  or  "  slowish "  is  noteworthy  applied  to 
meteors  with  theoretical  velocities  between  about  35  and  45  miles 
per  second. 

Long-pathed,  streaking  Meteors.     E.  Eadiants. 
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A  very  slow,  long-pathed  Aquarid  was  doubly  observed  oa  1900 
May  3,  13**  58^  by  Prof.  A.  S.  Herschel,  Slough,  and  Mr.  J.  H. 
Bridger,  Earnborough,  and  it  was  found  to  have  traversed  a  course 
of  155  miles  with  a  velocity  of  28  miles  per  second,  whereas  the 
parabolic  speed  would  be  40  miles  per  second.  Further  observa- 
tions of  these  long-flighted  meteors  afford  the  prospect  of  very 
interesting  results  in  respect  to  peculiarities  of  motion  operating 
during  their  luminous  careers.  Meteors  from  low  radiants  are 
often  conspicuous  spectacles,  and  are  specially  well  suited  for 
determining  the  speed.  Some  of  the  apparent  changes  in  the 
aspects  of  meteors  are  very  remarkable.  When  an  easterly 
radiant  has  just  risen  its  meteors  will  glide  leisurely  along  arcs  of 
the  heavens  amounting  to  40°,  50°,  or  60°,  while  a  few  hours  later, 
when  the  radiant  is  high,  the  flights  are  short  ones  of  about  10°, 
and  exceedingly  swift.  The  transformation  is  so  great  that  the 
observer  would  scarcely  admit  them  to  be  members  of  the  same 
system  but  for  their  correspondence  in  direction  and  identity  of 
radiant.  Showers  like  the  Librids,  Scorpiids,  Capricomids,  Sagit- 
tarids,  Aquarids,  Piscid  Australids,  &c.,  commonly  display  meteors 
with  very  long  flights  to  European  observers,  their  radiants  being 
never  far  above  the  horizon.  Certain  other  streams,  like  the 
Oygnids  and  Cepheids  of  July  and  August,  directed  from  lofty 
positions,  give  short,  diving  tracks,  which  often  render  it  difficult 
to  ascertain  their  radiants  accurately. 

Bishopston,  Bristol,  W.  F.  Dexnikg. 

1902,  Sept.  20. 

P.S.  Ebbatum. — In  reference  to  the  meteor  of  July  28, 1 1^  7^™, 
mentioned  in  my  letter,  Observatory^  November  1902,  p.  394,  the 
duration  at  Leicester  was  erroneously  stated  as  2  sees,  instead  of 
I'l  sec.  The  correction  requires  an  increase  in  the  observed 
velocity  from  23  to  30  miles  per  second,  which  is  still,  however, 
much  slower  than  parabolic  speed. 


The  Structure  of  the  Universe,^' 

Dr.  Oseobne  Eeynolds,  who  is  Professor  of  Engineering  in  the 
Owens  College,  Manchester,  has  been  engaged  for  tw^enty  years 
upon  a  research  which  promises  to  have  a  very  remarkable  effect 
upon  our  ideas  as  to  the  structure  of  the  universe  and  the  ultimate 
constitution  of  matter.  Incidentally  it  attempts  to  explain  the 
cause  of  gravitation  and  to  tell  us  what  electricity  is,  besides  being 
full  of  side-lights  on  all  physical  problems.  The  outlines  of  this 
great  discovery  are  traced  in  the  little  volume  now  before  us, 
which  contains  Dr.  Reynolds's  notes  for  the  Rede  Lecture  which 

*  This  account  of  Dr.  Osborne  Reynolds's  work,  *  On  an  Inversion  of  Ideas  as 
to  the  Structure  of  the  Universe '  (Cambridge  University  Press,  is.  6d.),  is  taken 
by  permission  from  the  Spectator  of  1902,  November  15. 
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he  delivered  at  Cambridge  last  June.  Unfortunately,  they  are 
presented  in  a  fashion  somewhat  difficult  for  the  ordinary  reader, 
who  will  find  his  attention  fully  taxed  in  mastering  the  meaning 
of  Dr.  Eeynolds's  new  theory  as  to  the  nature  of  matter.  We  do 
not  here  profess  to  criticise  this  theory,  a  task  to  which  probably 
only  half-a-dozen  of  the  most  eminent  physicists  in  this  country 
are  equal.  Whilst  we  wait  to  hear  what  Lord  Kelvin  and 
Sir  Oliver  Lodge,  Professor  J.  J.  Thomson  and  Professor  Larmor, 
have  to  say  on  the  matter,  however,  it  seems  worth  while  to 
present,  in  a  more  popular  form  than  Dr.  iteynolds  has  seen  fit  to 
adopt,  some  general  notion  of  his  theories. 

From  the  time  of  Thales  and  Plato  down  to  our  own  day,  many 
attempts  have  been  made  to  go  behind  the  appearances  of  things 
and  deal  in  thought  with  the  material  basis  on  which  the  physical 
universe  must  be  supposed  to  rest.     No  coherent  and  completely 
satisfactory  solution  of  the  problem  has  hitherto  been  given.     The 
difficulties  of  the  research  are  so  great — at  least  to  beings  of  our 
finite    powers — that  many  philosophers    have  been  tempted  to 
assume,  with  Berkeley,  that  there  is  no  material  basis  below  the 
appearances.      Men  of  science  have  mostly  contented  themselves 
with  working  at   the  immediate  and    tangible  elements  in  the 
problem,  and  have  only  handled  theories  of  the  ultimate  structure 
of  the  material  universe  as  convenient  working  hypotheses.     The 
latest  of  these,  which  holds  the  field  in  so  far  that  it  is  accepted 
on  all  hands  as  the  most  convenient   way  of   explaining  the 
phenomena  of  light  and  other  forms  of  radiant  energy — such  as 
the  Sun'*s  rays  and  Marconi  telegrams — is  that  of  the  so-called 
luminiferous  ether,  which   is  conceived  as  filling  all  space  and 
serving  as  the  medium  by  which  the  messages  of  light  and  heat 
and  electricity  are  conveyed  from  place  to  place.    The  main  idea, 
which  originated  two  centuries  ago  in  the  mind  of  Huygens,  and 
was  elaborated  by  Thomas  Young,  is  that  of  "  space  occupied  by 
an  incompressible  elastic  jelly  yielding  to  tangential  stress,  having 
a  density  which  is  all  but  infinitely  small."    All  the  most  common 
radiations  can  be  explained  as  waves  in  this  elastic  jelly,  propagated 
just  like  the  ripples  caused  when  a  stone  is  flung  into  a  pond. 
Mathematicians  have  been  able  to  work  out  the  conditions  of  wave- 
motion  in  such  a  medium,  and  thus  to   explain  nearly  all   the 
observed  phenomena  o£  light  and  other  forms  of  radiant  energy 
on  the  hypothesis  of  its  existence,  prevading  all  space,  both  that 
which  we  call  empty  and  that  which  is  occupied  by  material  bodies^ 
through  the  network  of  whose  atoms  the  ether  is  supposed  to  flow 
as  freely  as  water  under  the  Tower  Bridge.     The  reason  why  such 
an  ether  has  been  invented  is  that  the  human  mind  is  incapable  of 
conceiving  the  possibility  of  "  action  at  a  distance,"  or  an  effect 
produced  by  one  body  on  another  without  any  physical  connection. 
How  far  this  inconceivability  is  due  to  the  obsession  of  our  own 
muscular  sense    is  hotly  disputed   by   metaphysicians,  but  few 
readers  will  deny  that  it  exists.     Newton  put  this,  once  for  all, 
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very  clearly  in  a  passage  which  remains  the  corner-stone  of  all 
meditations  as  to  the  structure  of  the  universe : — "  It  is  incon- 
ceivahle,  that  inanimate  hrute  Matter  should,  without  the 
Mediation  of  somethiug  else,  which  is  not  material,  operate  upon, 
and  affect  other  Matter  without  mutual  Contact,  as  it  must  be,  if 
Gravitation  in  the  Sense  of  Epicurus  be  essential  and  inherent  in 

it That  Gravity  should  be  innate,  inherent  and  essential  to 

Matter,  so  that  one  Body  may  act  upon  another  at  a  Distance, 
through  a  Vacuum,  without  the  Mediation  of  anything  else,  by 
and  through  which  their  Action  and  Force  may  be  conveyed  from 
one  to  another,  is  to  me  so  great  an  Absurdity,"  says  Newton, 
'^  that  I  believe  no  Man  who  has  in  philosophical  Matters  a  com- 
petent Faculty  of  thinking,  can  ever  fall  into  it."  Inconceivability 
to  man  may  not  really  be  an  infallible  t^t  of  truth — '*  there  are 
more  things  in  heaven  and  earth,"  &c. — but  it  is  the  most  cogent 
test  that  we  can  apply,  though  higher  beings — living  perhaps  on 
that  elastic  body  in  the  fourth  dimension  by  which  an  eminent 
physicist  has  endeavoured  to  explain  gravitation — ^may  smile 
leniently  at  our  impudence  in  making  it  so. 

It  is  admitted,  then,  that  all  space  must  be  filled  with  some 
medium  which  transmits  the  various  influences  which  we  know  as 
radiant  energy :  for  Newton's  own  theory  that  they  might  consist 
in  the  actual  transmission  of  material  particles  has  been  com- 
pletely disproved.  The  luminiferous  ether  has  held  its  ground 
because  it  was  adequate  to  explain  most  of  the  phenomena  ;  but 
it  has  always  been  felt  that  our  inability  to  assign  any  way  in 
which  it  could  possibly  transmit  the  attraction  of  material  bodies 
for  one  another,  which  we  call  gravitation,  was  a  serious  deficiency. 
Indeed  no  one  has  yet  assigned  a  cause  for  gravitation — the 
fundamental  property  of  all  matter  as  we  know  it — which  is  even 
plausible.  Such  theories  as  Le  Sai^e's  bombardment  of  corpuscles, 
or  Lord  Kelvin's  hypothesis  of  *'  sinks  "  and  "  sources  "  of  matter, 
have  been  set  aside,  on  the  double  ground  that  we  have  no  proof 
of  their  existence,  and  that  they  presuppose  such  an  incredible 
development  of  energy — gravitation  being  made  a  mere  difference 
effect — as  to  be  exceedingly  improbable.  But  Dr.  Osborne 
Eeynolds  tells  us  that  his  new  theory  of  the  universe  accounts 
for  gravitation  on  Newton's  original  hypothesis  that  it  is  the 
effect  of  a  state  of  stress  in  the  medium  surrounding  all  bodies. 
That  medium,  as  Dr.  Eeynolds  believes  that  he  has  discovered  it, 
is  not  the  homogeneous  infinitely  rare  jeUy  which  is  understood 
by  those  who  have  hitherto  spoken  of  the  ether,  but  a  definite 
granular  structure,  comparable  to  an  illimitable  heap  of  shot  or 
sand  piled  in  a  regular  fashion  so  that  each  grain  is  at  the  same 
mean  distance  from  each  of  its  twelve  neighbours.  By  a  method 
which  is  intelligible  only  to  the  trained  mathematician.  Dr.  Reynolds 
has  been  able  to  work  out  from  his  experiments  a  complete  series 
of  measures  for  the  grains  of  this  primordial  substance  which  he 
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believes  to  fill  all  space.  The  result  is  one  of  the  most  amazing 
propositions  ever  laid  down  by  a  serious  physicist.  "We  are  told 
that  the  size  of  these  grains  is  inconceivably  small,  though  it  has 
been  definitely  measured  by  mathematical  analysis  as  being  the 
seven-hundred-thousand-millionth  part  of  the  wave-length  of 
violet  light,  a  unit  which  is  itself  roughly  equal  to  the  sixty- 
thousandth  part  of  an  inch.  In  a  normal  condition  these  grains 
are  in  motion  with  a  mean  relative  velocity  of  about  one  and  one- 
third  feet  per  second,  though  the  mean  path  of  each  grain  is 
restricted  by  its  neighbours  to  the  four-hundred-thousand-millionth 
part  of  its  own  diameter.  From  this  it  follows  that  the  mean 
^density  of  such  a  medium  must  be  ten  thousand  times  that  of 
water,  or  four  hundred  and  eighty  times  greater  than  that  of  the 
'densest  matter  known  on  the  earth ;  whilst  it  must  be  normally 
in  a  state  of  stress  such  that  its  mean  pressure  is  seven  hundred 
4ind  fifty  thousand  tons  on  the  square  inch,  or  three  thousand 
times  greater  than  the  strongest  material  known  to  us  can  bear. 
If,  now,  the  reader  will  try  to  conceive  the  real  meaning  of 
Dr.  Eeynolds's  assertion  that  the  whole  of  space — which  we  call 
^mpty — is  fiUed  by  this  extraordinary  medium — recalling  Words- 
^worth's  description  of 


"  The  heavy  and  the  weary  weight 
Of  all  this  unintelligible  world 


»> 


— he  will  have  some  idea  of  the  epoch-making  nature  of  this 
discovery. 

Dr.  Eeynolds  goes  on  to  state — the  detailed  proof  is  reserved, 
.and,  as  we  have  said,  only  a  very  few  men  can  be  competent  to 
criticise  it — that  the  assumption  of  such  a  medium  affords  "a 
'Complete,  quantitative,  purely  mechanical  explanation  of  the  cause 
of  gravitation."  It  is  enough  to  say  here  that  this  cause  is  found 
in  the  tendency  of  any  system  of  grains  arranged  in  the  hypothetical 
manner  to  expand  under  pressure,  a  tendency  most  ingeniously 
illustrated  by  the  behaviour  of  indiarubber  bags  filled  with  sand 
and  water,  one  of  which  the  author  proudly  calls  "  the  first 
experimental  model  universe."  Another  almost  equally  striking 
consequence  is  that  the  hypothesis  gives  us  "  a  purely  mechanical 
explanation  of  electricity."  What,  then,  one  asks,  is  matter? 
The  answer  to  this  question  also  is  ready,  and  not  wholly  novel  to 
those  who  are  familiar  with  Lord  Kelvin's  beautiful  theory  of 
vortex  atoms, — matter,  as  we  know  it,  is  simply  a  mode  of  motion 
in  the  assumed  granular  medium.  "We  are  all  waves,"  says 
Dr.  Eeynolds,  recalling  Montaigne's  description  of  man  as  "  divers 
et  ondoyant."  We  have  given  but  a  bald  account  of  Dr.  Eeynolds's 
fascinating,  and  perhaps  epoch-making,  theories,  but  it  is  vsdth  the 
^eatest  interest  that  we  await  the  opinion  on  them  of  the  few 
men  of  science  whose  judgment  will  carry  weight. 

2p2 
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CORRESPONDENCE. 

To  the  Editors  of '  Tlie  Observatory.^ 
The  Invention  of  the  Telescope. 

GSNTL£M£N, — 

The  appearance  of  Mr.  Maunder's  interesting  and  suggestive 
little  work,  *  Astronomy  without  a  Telescope/  naturally  carries  us 
back  in  thought  to  the  time  when  all  astronomy  was  without  a 
telescope^  and  to  the  disputes  about  the  priority  in  its  invention. 
An  account  of  the  history  of  the  matter  is  given  in  Pingre's 
'  Annales  c^estes  du  Dix-septieme  Siecle,'  recently  published  under 
the  auspices  of  the  Academic  des  Sciences,  and  edited  by  M.  G. 
Bigourdan.  Although  this  agrees  in  all  essential  points  vrith  that 
in  Sir  David  Gill's  article  on  "  The  Telescope  "  in  the  ninth  edition 
of  the  '  Encydopsedia  Britannica,'  yet  several  of  Pingre's  remarks 
are  of  interest  now.  It  is  well  known  that  Descartes  attributed 
the  invention  to  Jacob  M^tius.  And  indeed  it  is  quite  possible 
that  he  may  have  independently  discovered  the  means  of  magni- 
fying distant  objects  by  a  combination  of  two  lenses,  but  whether 
he  or  lipperhey  was  the  first  appears  doubtful ;  both  applied  to 
the  States-General  of  Holland  within  a  fortnight  of  each  other 
for  the  exclusive  right  to  make  instruments  for  this  purpose. 
Lipperhey's  application  was  the  first,  but  that  of  Metius  seems  to 
have  deterred  the  States-General  (whilst  purchasing  two  instru- 
ments made  by  the  former)  from  granting  any  exclusive  rights. 
As  to  Jonsius,  to  whom  Pierre  Borelli  attributed  the  invention  in 
1590,  we  shall  all  agree  with  Pingr^  that,  even  if  it  be  true,  "  nous 
ne  devons  aucune  reconnaissance  a  Jonsius,  qui  durant  19  annees 
imitant,  s'il  est  permis  de  le  dire,  le  chien  du  jardinier  [the  dog  in 
the  manger,  as  we  call  it  in  England],  n'a  retire  lui-meme  aucune 
utilite  de  sa  decouverte,  et  nous  a  prive  des  fruits  qu'eUe  auroit 
produits,  si  elle  fut  parvenue  a  la  connaissance  des  Tycho,  des 
Moestlin,  des  Kepler,  &c." 

But  there  is  no  room  to  doubt  that  the  idea  had  occurred  to  Giam- 
battista  Porta,  of  Naples,  long  before,  being  set  forth  in  his  treatise, 
'  De  Magia  Naturali,'  which  appeared  in  1 560.  In  this  he  speaks 
of  a  means  of  combining  convex  and  concave  glasses  so  as  to  make 
distant  objects  appear  nearer ;  but  there,  says  Sir  David  Gill,  "  his 
interest  in  the  matter  appears  to  have  ceased,  and  he  was  unable 
either  to  appreciate  the  importance  of  his  discovery  or  to  describe 
the  means  by  which  the  object  was  attained."  Kepler,  however,^ 
thought  that  Porta  Avrote  purposely  in  an  unintelligible  manner  in 
order  to  keep  his  secret ;  yet,  as  Pingre  remarks,  his  words  "  nous 
paroissent  cependant  tres-claires."  However,  one  fact  is  incon- 
trovertible, that  Porta  did  not  bring  his  discovery  into  any  practical 
use,  and  though  Metius  applied  his  combination  of  two  lenses  to 
the  magnification  of  distant  terrestrial  objects,  it  seems  to  have 
been  left  to  Galileo  to  apply  it  first  to  celestial  observations.  The 
claim  of  Mayr,  or  Marius,  to  have  anticipated  him  in  the  discovery 
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of  Jupiter's  satellites  was  not  made  for  some  time  afterwards,  and 
is  not  generally  accepted  by  astronomers.  Kepler,  I  believe,  was 
the  first  to  use  two  convex  lenses. 

It  is,  perhaps,  hardly  worth  while  to  refer  again  to  the  claim  to 
the  invention  of  the  telescope  which  has  been  set  up  on  behalf  of 
Itoger  Bacon.  It  is  evident  from  his  own  writings  that  he 
noticed  the  magnifying  and  diminishing  powers  of  convex  and 
concave  lenses ;  but  there  is  a  very  great  step  from  that  to  com- 
bining two  lenses  so  as  to  bring  distant  objects  near,  which  is  the 
function  of  a  telescope  as  we  use  that  word  (in  accordance  with  its 
literal  meaning),  though  the  French  reserve  it  for  a  reflecting 
telescope  only.  The  very  extravagance  of  the  claim  put  forth  on 
the  supposed  authority  of  Bacon  long  after  his  own  time  is  sufficient 
to  refute  it.  For  we  are  told  that  he  said  the  invention  was  in  reality 
made  centuries  earlier,  and  that  Julius  CsBsar,  before  invading 
Britain,  surveyed  its  coasts  and  buildings  from  the  Gallic  side  of 
the  Channel  by  the  aid  of  glasses.  Had  this  been  possible,  very 
differefnt  indeed  would  have  been  the  account  of  his  first  voyage, 
and  the  previous  sending  of  Volusenus  to  acquire  information 
would  have  been  quite  unnecessary.  If  Bacon  did  really  say  any- 
thing which  was  perverted  into  this,  it  can  only  have  been  that, 
meditating  on  what  he  had  noticed  of  the  effect  of  lenses,  he 
amused  himself  by  imaginary  speculations  on  the  extent  to  which 
this  might  conceivably  be  carried.  Yours  faithfully, 

Blackheath,  1902,  Nov.  3.  W.  T.  Ltnit. 

The  Red  Spot  Region  of  Jupiter.^ 

GrENTLEMEN, — 

I  am  afraid  that  Herr  Leo  Brenner  has  been  endeavouring 
to  raise  a  difficulty  where  none  existed.  In  a  vain  effort  to  identify 
particular  sections  of  an  extensive  disturbance  on  Jupiter  his  own 
observations  have  clearly  shown  how  easily  anyone  may  fall  into 
error  in  tracing  the  details  of  a  marking  undergoing  rapid  changes 
and  material  developments.  "  The  third  pyramid  spot "  which  he 
saw  at  the  following  end  of  the  great  red  spot  on  1902,  Aug.  13, 
he  suddenly  found  at  the  preceding  side  of  that  object  twelve  days 
later  (Aug.  25).  It  was,  in  fact  (as  stated  in  my  letter  in  the 
Observatory  for  October),  far  west  of  the  position  he  had  previously 
assigned  to  it ;  but  he  gets  over  the  difficulty  readily  enough  on 
the  assumption  that  a  new  object,  "  the  first  pyramid  spot," 
must  have  broken  out  in  the  interval,  while  the  third  "  pyramid  " 
had  been  lagging  behind !  This  is  all  very  well,  but  it  shows  the 
doubts  and  complications  in  which  your  correspondent  has 
become  involved,  and  the  utter  insecurity  of  forming  definite 
conclusions  on  data  of  this  kind. 

Herr  Brenner's  statement  that  Mr.  Phillips  and  myself  imputed 
a  diurnal  motion  of  7°  to  one  and  the  same  spot  is  ridiculous, 
and  it  is  curious  how  he  could  have  misapprehended  the  simple 

''^  [We  have  received  a  letter  to  the  same  effect  as  this  from  Mr.  T.  £.  B. 
Phillips.— Eds.] 
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facts.  The  loDgitude  of  80°  on  June  19,  and  of  19°  on  June  28^ 
referred  to  the  following  and  preceding  sides,  respectively,  of  a 
marking  covering  a  very  large  extent  of  longitude !  It  would  be^ 
very  unfair  were  we  to  charge  Herr  Brenner  with  attributing  a 
motion  to  the  red-spot-hollow  of  36°  in  twelve  days  because  he  saw 
itB  following  end  in  62°  on  Aug.  13  and  its  preceding  end  in  26° 
on  Aug.  25.  Yet  this  is  precisely  the  argument  which  your 
correspondent  has  employed  against  Mr.  Phillips  and  myself  in 
regard  to  the  south  tropical  marking  on  Jupiter.  Herr  Brenner 
apparently  quite  fails  to  understand  that  we  have  been  considering 
the  latter  spot  as  a  whole.  If  he  can  only  be  induced  to  adopt  the 
same  plan  his  very  dubious  identifications  may  be  avoided,  and 
there  will  be  no  necessity  to  assume  that  any  of  the  "  pvramids"  are 
lagging  behind  or  that  new  ones  are  suddeuly  springing  into 
existence. 

Herr  Brenner  remarks  that  when  he  first  measured  the  marking 
in  1 90 1,  August,  it  consisted  of  but  one  "pyramid";  but  it  is 
certain  that  it  was  formed  by  three  projections  from  the  southern 
equatorial  belt  some  time  before  (see  Dr.  Kibbler's  drawings  in 
B.  A.  A.  Journal  for  Jan.  T902,  vol.  xii.  p.  124). 

Yours  sincerely, 

W.  F.  Denning. 

P.S. — During  recent  months  one  of  the  most  striking  features 
of  Jupiter  has  been  the  remarkable  brilliancy  of  the  equatorial 
zone.  There  used  to  be  a  number  of  dark  wisps  and  dusky  details 
here  with  an  occasional  narrow  belt,  but  all  these  features  appear 
to  have  been  practically  oblitemted  in  a  fiow  of  highly  luminous 
material  covering  the  whole  space  between  the  two  equatorial 
belts.  Another  noteworthy  fact,  in  the  general  aspect  of  the 
planet,  is  that  the  N.  hemisphere  is  very  dusky  and  relatively 
much  darker  than  the  S.  hemisphere.  With  a  low  power  the 
intensely  bright  equator  and  the  dull  N.  hemisphere  are  well 
brought  out  even  on  bad  nights — and  really  good  ones  have  been 
like  angels'  visits  in  recent  months. 

Bishopston,  Bristol, 
1902,  Nov.  5. 

Astronomy  at  the  British  Association. 

GrENTLBMEJf, — 

In  the  issue  of  Nature  for  October  2^  there  is  a  short  note 
on  *'  Astronomy  and  Cosmical  Physics  at  the  British  Association," 
signed  with  the  initials  "  A.  E.  H."  In  your  issue  of  The 
Observatory  for  November  this  note  is  reproduced  as  an  article, 
attributed  to  the  conjectural  owner  of  the  above  initials,  and  in  a 
footnote  to  the  title  it  is  stated  that  the  note  was  communicated 
to  Nature  by  the  Secretary  of  the  Subsection. 

The  concluding  sentence  of  the  note  has  been  omitted  in  the 
reprint.  It  was : — "  Other  papers  read  at  the  meetings  of  the 
Subsection  have  already  been  mentioned  in  Nature  in  the  notes  of 
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mathematical  and  physical  papers."  In  the  issue  of  Nature  for 
October  i6,  in  an  account  of  the  mathematical  and  physical  papers 
read  before  Section  A,  mention  was  made  of  papers  read  in  the 
Subsection  of  Astronomy  and  Cosmical  Physics  by  Mr.  J.  Milne, 
Mr.  W.  N.  Shaw,  Mr.  W.  E.  Wilson,  Dr.  Isaac  Eoberts,  and 
Father  Cortie  ;  of  the  discussion  on  the  nebula  surrounding  Nova 
Persei ;  and  of  the  Eeport  of  the  Kites  Committee.  These  are . 
the  papers  referred  to  in  the  sentence  quoted  above.  By  omitting 
this  part  of  the  note  of  October  23,  and  attributing  the  rest  of  it 
exphcitly  to  the  "  Secretary  of  the  Subsection "  —  technically 
there  is  no  such  person ;  he  is  just  one  of  the  six  Secretaries  of 
Sectiqn  A — you  have,  it  seems  to  me,  made  it  appear  that  a  slight 
has  been  cast  upon  the  authors  of  the  papers  in  question. 

I  think  that  it  is  due  to  those  gentlemen  that  you  should  make 
it  clear,  by  publishing  this  letter,  that  this  omission  by  The 
Observatory  of  all  reference  to  their  papers  is  an  oversight  of  your 
own,  and  is  not  due  to  the  Secretary  of  Section  A,  whom  you 
have,  conspicuously  but  without  his  knowledge,  made  apparently 
responsible  for  your  account. 

I  am.  Gentlemen, 

Yours  very  faithfully, 

1902,  Nov.  5.  The  Weitee  op  the  Note  in  Nature. 

The  Distortion  of  Object -Glasses. 

Gentlemen, — 

In  your  issue  of  June  last  appears  an  article  by  your 
correspondent  "  Erom  an  Oxford  Note  -  Book ''  (hereinafter 
designated  Ox.  for  brevity),  which  calls  for  some  notice  on  my 
part.  Ox.  does  me  the  honour  of  approving  my  method  of  testing 
astronomical  photographic  objectives  for  distortion  of  the  field ; 
but  considers  that  I  have  reached  a  false  conclusion  in  my  appHca- 
tion  of  the  method  to  the  Cape  of  Good  Hope  telescope. 

I  may  say  at  once  that  I  wish  Ox.  were  right.  If  my  method 
were  ingenious  (as  Ox.  says),  and  if,  as  I  believe,  it  is  perhaps  the 
best  method  for  testing  lenses,  it  would  have  given  me  the  greatest 
pleasure  to  arrive  at  strong  positive  results.  I  wish  I  could  have 
found  plenty  of  optical  distortion ;  what  I  did  find  I  now  repeat 
in  my  ow^n  words,  placed  by  the  aide  of  the  same  thing,  as  trans- 
lated into  Oxford  Notes. 

Jacohi/s  statement,  as  made  ^      .        1,     n 

•^      ,     , .      '  As  qiven  by  Ox. 

by  him.  ^  ^ 

If  there  is  any  meridian  section  of  . .  . ;  and,  as  a  result,  Mr.  Jacoby 

the  lens  capable  of  causing  optical  announces  that  there  is  no  optical 
distortion,  it  must  show  itself  by  ar  distortion  of  the  kind  considered, 
clustering  of  the  dots  above  or  below 
the  horizontal  zero-line  (in  my  dia- 
gram) ;  since  no  decided  clustering 
appears,  we  may  conclude  that  there 
is  no  optical  distortion  large  enough 
to  be  detected. 
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It  appears  to  me  that  the  right-hand  column  above  makes  me 
deny  the  existence  of  distortion  more  vigoroosly  than  it  should  ; 
my  word  decided  was  intended  to  mean  that  I  was  aware  of 
certain  peculiarities  in  the  arrangement  of  residuals,  but  did  not 
consider  them  sufficiently  large  and  well-determined  to  warrant 
the  preparation  of  distortion-correction  tables  applicable  in  general 
to  C.G.H.  plates. 

But  there  would  be  little  scientific  interest  in  stating  the  above, 
were  it  not  for  the  opportunity  it  gives  me  of  emphasizing  again 
the  bearing  of  my  investigations  on  the  whole  subject  of  the 
reduction  of  astronomical  photographs. 

I  have  used  the  absence  of  decided  distortion  as  a  proof  that 
four  constants  are  sufficient  for  the  reduction  of  photographs ;  but 
I  do  not  agree  with  Ox.  in  his  opinion  that  the  presence  of 
distortion  helps  to  prove  the  advisability  of  a  six-coDstant  solution. 
If  distortion  exists,  I  should  advise  the  formation  of  an  empirical 
table  of  corrections  founded  directly  on  the  observations.  Ox.  has 
gathered  my  distortion-residuals  into  three-hour  means  for  position- 
angles  only,  omitting  the  distances.  His  figures  are  set  down  in 
the  accompanying  table,  together  with  corresponding  ones  for  the 
distances. 

Table  of  Distortion-Residuals. 


Besidual. 

B-esidual. 

"Prtftit.irt^-    1 

Mean. 

Position - 
angle. 

^Tpfin 

angle 

• 

0. 

rA0. 

1 

r^e. 

Ar. 

h 

h 

h 

/i 

4/ 

h        h 

h 

It 

i< 

23  to 

I 

°i 

+  •07 

-•18 

11  to  13 

12* 

•00 

-•06 

0  „ 

2 

il 

+  •11 

—  *12 

12  »  14 

13V 

+  •03 

—  •12 

I      M 

3 

2* 

+  •12 

-•08 

13  »  15 

i4i 

+  •07 

—  10 

2      „ 

4 

3i 

+  •07 

+  •05 

14  „  16 

i5r 

+•08 

-•08 

3  » 

5 

4i 

+  •03 

+  •01 

15  »  17 

+  08 

•00 

4  „ 

6 

Si 

+•04 

-•04 

16  „  18 

17* 

+•07 

+•05 

5  „ 

7 

6.4 

-•0+ 

—  •01 

17  »  19 

iH 

•00 

H-i8 

6  „ 

8 

ll 

-09 

-f-04 

18  „  20 

194 

-04 

+•19 

7  » 

9 

u 

—  11 

-|--o8 

19  .,  ai 

20* 

-•08 

+•14 

JJ  „ 

10 

9i 

-•07 

+•08 

20  „  22 

21* 

—  •12 

+  •01 

9  „ 

II 

lO^ 

-•05 

+•06 

ai  „  23 

22* 

-•09 

-08 

10  M 

12 

"i 

-•04 

+•01 

22  „  24 

23* 

-•07 

-15 

From  the  periodicity  in  the  column  of  angle-residuals,  headed 
rA0,  Ox.  argues  the  presence  of  distortion  and  the  desirability  of 
a  six-constant  solution.  He  gives  the  following; — Putting  the 
correction  required  by  y  in  my  four-constant  solution  equal  to 
2 /Hi/,  he  finds  for  the  corrections  required  by  the  angles  Q  and  the 
distances  r : 

rA6  =  yur  sin  20,  Ar  =  /zr(i  —  cos  26). 

Having  computed  values  of  rAO  only  (see  Table),  he  determines 
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/Li,  assuming  an  average  ralue  of  r  =  2000".     But  by  division  the 
above  equations  give : 

— —  =  cot  6. 
Ar 

This  is  a  relation  that  should  hold  good  at  any  point  of  the 
table  between  the  angle-  and  distance-residuals.  It  does  not :  and 
this  constitutes  a  proof  that  even  if  my  residuals  exhibit  distortion, 
it  is  not  of  such  a  character  as  would  be  eliminated  by  a  six- 
constant  solution. 

It  remains,  therefore,  to  inquire  whether  it  can  be  dealt  with 
by  an  empirical  table  of  corrections.  As  a  first  step  I  have  re- 
arranged the  residuals,  taking  separate  means  for  the  stars  distant 
more  and  less  than  2000"  from  the  plate-centre. 


Eesiduals  according 

to  Distance. 

r  >  2000". 

r-<  2000" 

Greater 

—  Less. 

^ean. 

i 

0. 

r^Q. 

^r. 

rA9, 

Ar, 

rAO, 

Ar. 

h 

II 

II 

II 

>i 

ii 

// 

04 

+•03 

-•19 

+•12 

-•16 

-•09 

-03 

14 

+•03 

—  •12 

+  •17 

—•12 

-14 

•00 

H 

+  11 

+•03 

+•10 

-•09 

+•01 

+•12 

3i 

+-P9 

+•08 

+•05 

—  •02 
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+  10 

44 

-I--05 

•00 

+  •03 

+•03 

+  •02 

—  •03 

54 

•00 

-•08 

+  12 

-f- 02 

—  •12 

—  •10 

H 

—  •10 

—•02 
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-•04 

74 

-•13 
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•00 

-•17 

4 '06 

84 

—•12 

+•10 

-•08 

•00 

-•04 

-f  10 

94 

-•08 

+•09 

—  •06 

+  06 

—•02 

-|-*o3 

104 

-•04 

+  •06 

-•08 

+  06 

+  04 

•00 

"4 

-•03 

—•02 

-•08 

+•09 

+  •05 

—  •II 

12i 

+•04 

-•08 

—  •10 

—  •01 

+  •14 

-•07 
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+--OS 

—  •12 

-13 

—  13 

4--2I 

+•01 

i4i 

+•14 

—  •10 

i    —'04 

—  •12 

+•18 

+  •02 
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+  •11 

-08 

+  •05 

-09 

+  •06 

+  •01 
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+•11 

•00 

+•04 

•00 

+  •07 

•00 
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+•11 

+•05 

!     -•02 

4. -04 

+•13 

+•01 
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+•04 

+•19 

-•06 

H--I5 

+•10 

+•04 
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—  •02 

+  •22 

-•04 

+  •17 

+•02 

+•05 

20^ 

-•09 

+  •16 

-•04 

+  11 

-OS 

+  •05 

214 

-•13 

—  •02 

—  •10 

+•06 

-•03 

-•08 

22i 

—•II 

-•13 

-•07 

—•01 

-•04 

—  •12 
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—  •10 

—  •20 

•00 

-•05 

—  •10 

-15 

The  differences  "  Greater  minus  Less  "  are  large  and  periodic  ; 
they  show  that  any  empirical  table  must  be  complicated,  and  must 
have  both  distance  and  angle  for  arguments.  They  supply  an 
additional  proof  that  the  substitution  of  six  constants  instead  of 
four  is  insufficient  to  remove  the  supposed  distortion. 
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It  would  occupy  too  much  space  to  reproduce  here  certain 
further  calculations  I  have  made  to  ascertain  whether  the 
supposed  distortions  are  repeated  on  the  several  plates.  My 
conclusion  is  tliat  they  are  not  so  repeated  accurately  enough  to 
justify  an  empirical  table  of  corrections  for  use  on  future  plates. 
In  spite  of  Ox.'s  opinion  to  the  contrary,  I  do  not  think  I  have 
succeeded  in  getting  sufficient  distortion  material  to  correct  C.G.H. 
plates ;  and  I  repeat  that  even  if  they  are  to  be  so  corrected,  it 
must  be  done  by  an  empirical  table  of  corrections,  and  cannot  be 
done  by  simply  using  a  six-constant  solution. 

Columbia  University,  New  York,  Yours  fwthfully, 

1902,  Oct.  28.  Haeold  Jacobt. 

[Mr.  Jacoby  started  out  to  investigate  whether  one  particular 
form  of  distortion  existed,  and  concluded  that  there  was  none 
*'  large  enough  to  be  detected."  My  note  pointed  out  evidence 
controverting  this  proposition :  but  certainly  did  not  deny  the 
possible  existence  of  other  forms  of  distortion.  In  writing  a  brief 
note  only  a  small  part  of  a  large  question  can  be  dealt  with,  and 
other  matters  must  be  left  for  some  one  with  leisure  to  go  into 
the  whole  matter,  or  perhaps  to  the  common-sense  of  the  reader. 
One  point  which  it  was  hoped  would  not  be  misunderstood  was 
that  the  term  Ar=/ir(i  — CO826),  being  not  wholly  periodic,  will 
not  correspond  to  residuals  as  it  stands :  it  has  been  partly 
absorbed  in    the   scale-value  adopted    for    the    plate.      Hence 

Mr.  Jacoby's  test  =  cot  Q  is  quite  inadmissible.     When  he 

£^r  ^ 

fails  to  interpret  his  own   evidence,  and   suggests  inadmissible 

tests  of  this  kind,  I  would  ask  him  whether  he  can  expect  us  to 

be  much  impressed  with  his  "  advice  "  that  an  empirical  table  of 

corrections  should  be  formed  and  applied?     I  think  we  should 

prefer  to  wait  until  the  evidence  has  been  thoroughly  and  properly 

examined. — "  Ox/'] 


OBSERVATORIES. 

Melbourne. — The  Report  of  the  Board  of  Visitors  of  this 
Observatory  for  the  year  ending  1902  March  31  reiterates  the 
necessity  for  the  appointment  of  a  Chief  Assistant.  The  Visitors 
say  that  Mr.  Baracchi  is  eminently  qualified  to  undertake  astro- 
nomical research,  but  has  not  the  opportunity  to  pursue  this  because 
he  has  no  assistant  able  to  do  the  supervision  which  now  falls  to 
his  share,  and  it  is  added  that  though  the  present  staff  do  their 
observing  and  computing  well,  there  is  no  one  among  them  com- 
petent to  take  charge  of  an  Observatory  even  for  24  hours,  which 
seems  rather  severe  on  these  gentlemen,  of  whom,  however,  we 
have  no  personal  knowledge.  This  obviously  raises  again  the 
question  whether  it  is  the  duty  of  the  Director  of  an  Observatory 
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to  make  astronomical  research,  or  whether  he  should  content 
himself  with  administration,  on  which  we  will  not  here  express  an 
opinion. 

As  to  the  staff,  it  may  he  seen  that  besides  the  permanent 
members,  who  are,  speaking  generally,  observers  and  photographers, 
there  is  a  fairly  large  temporary  staff.  Pive  young  ladies  are 
engaged  in  the  astrographic  measuring  bureau,  live  more  in 
reducing  arrears  of  meteorological  records,  and  four  men  are 
reducing  the  30-year  photographic  records  of  terrestrial  magnetism, 
which  are  very  valuable  pieces  of  work  in  three  different  branches 
of  science.  The  astronomy  now  being  done  at  Melbourne  is 
entirely  in  connection  with  the  astrographic  catalogue.  With  the 
Meridian  Circle  the  fundamental  stars  for  reduction  of  the  plates 
are  being  observed,  and  of  these  a  little  over  a  thousand  observations 
were  made  during  the  year,  which  number  does  not  seem  excessive, 
and  there  is  no  note  that  the  weather  was  especially  unfavourable 
during  the  year.  Eemembering  a  remark  in  an  earlier  number*,  it 
is  interesting  to  read  a  note  in  this  section  to  the  effect  that  a 
certain  unsteadiness  of  instrumental  errors  has  been  traced  to 
imperfect  drainage  and  has  been  remedied.  Three  hundred  and 
twenty  plates,  including  Chart,  Catalogue,  and  others,  have  been 
taken  and  passed  as  satisfactory,  and  in  the  Eeport,  which  is  signed 
jointly  by  Mr.  Russell  of  the  Sydney  Observatory  and  Mr.  Baracchi 
of  Melbourne,  it  is  stated  that  158  plates  containing  76,456  stars 
were  measured  in  the  direct  and  reversed  positions  during  the  year, 
which  completes  267  plates  of  the  whole  number  (2549)  allotted  to 
the  two  Observatories.  The  Eepsold  measuring  micrometer,  which 
is  in  process  of  making,  has  not  yet  reached  Melbourne,  and  the 
measuring  machine  devised  by  Mr.  H.  C.  Russell  is  not  yet  com- 
pleted, so  that  these  plates  have  been  measured  with  filar  micro- 
meters, which  are  not  expected  to  do  more  than  a  third  or  one 
fourth  of  the  work  that  can  be  done  in  the  same  time  with  the 
Repsold. 

There  is  a  considerable  amount  of  other  work  of  different  kinds 
which  falls  to  Mr.  Baracchi  —  tide-registration,  seismography, 
testing  chronometers  and  other  instruments  for  the  public ;  and  he 
is  shortly  to  be  charged  with  work  in  connection  with  the  bureau 
of  weights  and  measures,  so  that  he  will  have  his  hands  full. 


PUBLICATIONS. 

AsTEONOMT  WITHOUT  A  TELESCOPE  f.  —  The  object  of  this 
excellent  and  compactly  arrang^ed  book  is  succinctly  set  froth  in  its 
subtitle — it  is  designed  to  serve  as  "a  guide  to  the  constellations, 

*  See  October,  p.  373. 

t  'Astronomy  without  a  Telescope/  By  E.  Walter  Maunder,  F.RA.S. 
1902.    London:  Knowledge  OflSce,  326  High  Holbom.    Price  s«. 
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and  an  introduction  to  the  study  of  the  Heavens  with  the  unassisted 
sight."  Keeping  this  object  rigidly  in  view,  the  author  proceeds 
in  Section  i  to  set  before  the  student  an  elaborate  course  of 
ilistruction  relating  (i)  to  the  ancient  grouping  of  the  stars  into 
constellations  ;  (2)  to  the  origin  and  meaning  of  the  names  of  the 
constellations  and  principal  stars  ;  and  (3)  to  their  relative  positions 
and  duties  as  time-indicators,  so  that,  with  our  great  progenitor, 
the  reader  mav  realize  that 

"Heaven 

Is  as  the  book  of  God  before  thee  set, 

Wherein  to  read  His  wonderous  works,  and  learn 

His  seasons,  hours,  or  days,  or  months,  or  years." 

The  enquiring  student  having  mastered  this  mass  of  information 
presented  in  a  clear  and  attractive  form,  helped  by  means  of 
numerous  diagrams  and  charts,  is  next  invited  to  proceed  on  a 
personally-conducted  tour  with  the  planets  in  their  courses  through 
the  heavens.  This  comprises  Section  2,  and  is  invested  with  a 
graphic  power  characteristic  of  the  facile  pen  which  has  already 
given  to  the  world  so  many  picturesque  works. 

Finally,  in  Section  3,  the  various  observations  w^hich  fitliest  fall 
to  the  province  of  the  observer  unprovided  with  instruments  are 
enumerated.  These  comprise  observations  of  meteors,  of  the 
zodiacal  light,  of  aurorae,  of  the  Galaxy,  of  new  stars  and  comets, 
of  eclipses,  &c.,  all  of  which  are  dealt  with  in  a  lucid  and  attractive 
manner.  It  appears  invidious  to  point  out  a  flaw  where  so  much 
is  excellent,  but  it  certainly  seems  that  in  the  chapter  on  meteors 
80  much  credit  has  been  given  to  Mr.  Denning  that  the  author  has 
scarcely  done  justice  to  the  indefatigable  labours  of  earlier  workers 
in  this  field  of  research.  Before  Mr.  Denning  began  to  observe 
in  1870,  full  and  complete  lists  of  meteor-radiants  had  been 
draw^n  up  by  Greg  and  Alex.  Herschel,  based  upon  observations 
made  in  England  in  the  years  1848  to  1870,  by  Schiaparelli  and 
Zezioli  from  observations  in  Italy  from  1867  to  1870,  and  by 
Heis  from  observations  made  in  Germany  from  1847  to  1866, 
and  these  lists,  printed  in  the  Eeport  of  the  British  Association 
for  1872,  probably  served  as  foundation  for  Mr.  Denning's  lists 
of  principal  radiants  as  given  in  this  book  and  in  other  places. 
This  omission,  however,  does  not  detract  from  the  merit  of  the 
book,  which  may  confidently  be  recommended  to  the  study  of  the 
intelligent  observer  of  nature  in  search  of  a  hobby.         W.  C.  N. 


NOTES. 

Comet   Notes. — The  following    elements    of    Comet    6  1902 
(Perrine)  have  been  deduced  by  Elis  Stromgren  from  observations 
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on  September  i,  20,  and  October  8 ;  they  may  be  relied  on  as 
extremely  near  the  truth  : — 

T 1902  Nov.  23-88925  Berlin  M.T. 

0) 152°  57'  28''-2 

S3     49    21      7  '5  J.  1902-0. 

i    156    21      9  '8 

log  <i     ....  9*603246 


Date. 

1902  Dec.    9 

21 

25 
29 

1903  Jan.     2 
6 

10 


>» 


91 


>> 


»» 


11 


>» 


Ephemeris  for  Berlin 

E.A. 
h     m     s 
5   22   48 

5  10  46 

4  58  32 

4  45   Zl 

4  31      4 

14 

54 
28 


midnight. 


S.  Dec*.         Brightness. 


»» 


»» 


11 


» 


»» 


Feb. 


»i 


11 


)> 


» 


M 


11 

Mar. 


11 


11 


11 


14 
18 

22 

26 

30 
3 

7 
II 

15 

19 

23 
27 

3 

7 
II. 

15 


4 

3 

3 
2 

2 

I 

o 

9 
8 

8 

7 
7 

7 

6 

6 
6 
6 
6 
6 
6 


57 
18 

31 

38 
46 

59 
21 

51 

28 

II 

57 

47 
40 

34 
30 


15 
o 

55 
24 

9 

o 

34 

17 

34 

13 
16 

23 

2 

52 

54 
22 

46 
53 


28  47 
28  49 


25 
26 

28 

30 

Z3 

35 

38 
40 

43 

45 
46 

46 

43 
40 

35 

31 
26 

22 

19 

15 

13 
10 

8 

7 
5 


3 

54 
50 
54 

8 

31 

4 

40 

II 

15 

23 
2 

58 
24 

58 
16 

47 

42 

6 

58 
16 

56 

54 
2 

13 


9'3 
7*6 

6'9 

6'3 
5*9 
57 
5-6 

5*5 
5-6 

5-6 

5*4 
5*2 

47 

41 

3*4 
27 

2*1 

1-6 

1*3 
i*o 

0-8 

o'6 

0-4 

03 

0*2 


The  brightness  on  September  i  is  taken  as  unity  ;  the  comet 
was  then  brighter  than  the  9th  magnitude,  so  that  there  is  little 
doubt  that  it  will  be  again  telescopically  visible  in  these  latitudes 
after  the  middle  of  February.  It  will  then  be  in  Canis  Major, 
passing  3°  north  of  Sirius  on  February  27.  It  will  thus  almost 
complete  the  tour  of  the  heavens  during  its  period  of  visibility, 
and  its  orbit  elements  should  be  determinable  with  very  great 
accuracy.  Up  to  the  present  there  is  no  decided  evidence  of 
deviation  from  a  parabolic  orbit,  so  that  the  period  must  probably 
be  reckoned  at  least  by  centuries. 

It  has  been  pointed  out  by  Mr.  Seagrave  that  the  comet  will 
pass  within  two  millions  of  miles  of  Mercury  at  the  end  of 
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November:  the  perturbations  produced  by  this  planet  are,  however, 
very  small ;  they  are  investigated  by  Herr  Stromgren  in  AsU  Nach, 
3827.  The  totid  resulting  shift  in  the  comet's  place  on  March  9 
next  is  only  about  70  miles — about  -}■  of  a  second  of  arc  as  seen 
from  the  Earth — which,  in  an  ill>defined  object  like  a  comet,  is 
practically  negligible. 

Ast,  Joum,  525  contains  definite  elements  of  Comet  1S98  IX., 
by  Henry  A.  Peck.  This  comet  was  discovered  by  Perrine,  1898, 
September  12,  and  independently  by  Chofardet  two  days  later. 
The  last  observation  was  made  on  October  10,  and  consequently 
the  orbit  cannot  be  very  precisely  determined ;  the  following  is 
the  most  probable  parabola : — 

Probable  error. 
T 1898  Oct.  20-57681  Berlin  M.T.        -00026 


oi 162°   21'    29^* 

a   34  53  12 

28  50  58  J 


13" 


1898-0.  5 


I 


log  2     9*623635  -000030. 

The  observations  indicate  a  hyperbolic  orbit  with  eccentricity 
I '00012  ;  but  the  parabolic  orbit  is  considered  almost  equally 
probable. 

Ast.  Nachx  3827  contains  definitive  elements  of  Comet  1881  II. 
{Swift)  by  Dr.  Kreutz.  The  comet  was  only  observed  for 
10  days  (May  2-1 1),  and  consequently  the  orbit  is  somewhat 
doubtful.  Previous  computers  had  deduced  hyperbolic  elements, 
but  Dr.  Kreutz  by  rejecting  the  O'Gryalla  observations  is  able  to 
represent  the  5  normal  places  deduced  from  the  remaining  ones 
with  no  greater  error  than  2 "-7.  He  accordingly  adopts  the 
following  parabola  as  the  definitive  orbit : — 

T 1881  May  20-478155  Berlin  M.T. 

^ 173°  47'  39'i 

ft     126    26    52    V  1881-0. 

i   77    56    39   J 

logq    ....  9771653 

Ast,  Nach,  3829  contains  definitive  elements  of  Comet  1863  I. 
(Bruhns)  by  A.  von  Flotow.  He  deduces  the  following 
hyperbola : — 

T 1863  Feb.  3-52578  Berlin  M.T. 

TT .  191°    22'     29" 

a  116  55  34  [  1863-0. 

i 85     21     56   J 

log  q     ....  9*900244 

e 1-000071 

He  also  gives  parabolic  elements  which  he  considers  equally 
probable ;  they  are  practically  the  same  as  the  above. 
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Mr.  John  Grigg  has  deduced  the  following  approximate  elements 
of  the  comet  discovered  by  him  on  July  23  last(J[«f.  Nach.  3828) : — 

T 1902  June  2o*33  G.M.T. 

(ii 301°  46' 

A    217    31 

i 16     43 

log  q     ....  9*7662 

As  his  observations  are  rough,  the  uncertainty  of  these  elements 
is  considerable. 

Ast,  Nach.  3828  contains  the  following  search  ephemeris  of 
Comet  Tempel-Swift  by  J.  Bossert.  The  comet  passes  perihelion 
towards  the  end  of  January  next,  and  makes  its  nearest  approach 
to  the  Earth  (about  1*4  units)  about  the  same  time. 


ILA. 

h     m    s 

1902  Dec.    5 21     4  57 

10 21   19    o 

>5 ii  33  38 

20 21  48  51 

25 "    4  35 


Ephemeris  for  Paris  midnight. 
S.Dec.  I 


o     / 
II   56 

10  50 

9  37 
8  17 

6  52 


B.A. 
h    m    8 

1902  Dec.  30 22  20  51 

1903  Jan.   4 22  37  37 

9 "  54  54 

14 23  12  38 

19 23  30  53 


Dec. 

5  21  S. 

3  44 

*     3 

0  17  S. 

1  33N. 


A.  C.  D.  C. 


MiNOE    Planet    Notes. — The    following    planets   have  been 
discovered  at  Heidelberg : — 

Date.  Discoverer.     Magnitude. 

KB    1902  Oct.  25  Wolf.  12 

KC  „                     „  13 

KD  „                     „  II 

KF „                     „  13 

KG- „                    „  12 

KE „                     „  12 

KJ  Nov.   4  Dugan.  12 

KK 5>     4              »  J2 

KQ  „  21  Wolf.  12 

KT  ,,22              „  13 

Planets  477, 478,  discovered  by  Dr.  Camera  last  year,  have  been 
named  Italia  and  Tergeste. 

A  planet  named  KE  proved  to  be  identical  with  (19)  Fortuna. 

A.  C.  D.  C. 


CO-OPEEATION   IN  OBSBBVtNG  YeLOOITIBS  IN  LiNE  OP  SiGHT. — 

It  is  generally  agreed  that  the  astronomy  of  the  future  must  deal 
with  cosmieal  problems,  and  to  this  end  must  provide  proper 


448  Notes.  [No.  325. 

motions,  parallaxes,  and  radial  velocities  of  stars  wholesale.  For 
the  first  of  these,  much  material  exists,  and  more  is  accumulating ; 
there  is  not  so  much  information  of  the  second  kind  availahle,  and 
as  to  the  third  class,  Prof.  E.  B.  Frost  points  out,  in  the  Astro- 
phygicdl  Journal  for  October,  that  it  is  scarcely  possible  to  find  a 
dozen  stars  whose  radial  velocities  have  been  well  determined  at 
three  observatories.  To  remedy  this  he  has  asked  workers  in  this 
branch  of  astronomy  to  combine  in  obser^dng  stars  from  a  specially 
drawn-up  list,  and  a  small  beginning  of  a  working  cataolgue  has 
been  formed — each  star  in  which  will  have  its  radial  velocity 
determined  three  times  per  annum  by  each  co-operating  observer. 


"  Stellab  Coloub  akd  its  Effect  upon  Detebminationb  op 
Pakallax." — Under  this  title  Prof.  Comstock  has  an  interesting 
paper  in  the  Astronomist^  Ncichrichten^  No.  3821.  He  sets  out 
by  recalling  Prof.  Seehger's  paper  in  No.  3795,  where  the  latter 
apphes  to  Hartwig's  determination  of  the  parallax  of  Nova  Persei, 
ir=  —  o"*i6,  the  hypothesis  that  this  negative  value  is  due  to  a 
difference  of  colour  between  the  Nova  and  its  comparison  stars, 
which  produces  a  difference  in  the  mean  refrangibility  of  their 
light  and  therefore  a  difference  in  their  atmospheric  refractions. 
Assuming  the  true  value  of  the  parallax  to  be  not  sensibly 
different  from  zero,  he  finds  from  a  solution  of  the  six  observation 
equations  a  range  of  80  /i/z  in  the  mean  wave-lengtbs  of  the  three 
stars  under  consideration. 

Prof.  Comstock  considers  this  a  case  quite  similar  to  the  light- 
equation  in  observed  transits  of  stars  of  different  magnitudes. 
After  mentioning  previous  discussions  by  Gill  and  Chase,  who 
found  no  appreciable  effect  due  to  colour,  he  states  that  his  own 
eye  is  sensible,  to  an  amount  of  variation  in  the  mean  wave- 
lengths, from  the  whitest  to  reddest  stars,  not  exceeding  20  /Lt/i. 
Since  the  publication  of  Seeliger's  paper  he  has  made  further 
investigations,  employing  a  series  of  wooden  gratings  in  front  of 
a  40-cm.  objective,  and  measuring  with  a  filar  micrometer  the 
angular  distance  between  corresponding  spectra  on  opposite  sides 
of  the  central  image  of  a  star.  Three  gratings,  of  intervals  6*4, 
19*0,  and  39*9  mm.,  were  used,  so  that  the  lower  orders  of  spectra 
were  in  general  practically  stellar  discs,  and  their  distances  could 
therefore  be  measured  precisely  as  if  they  were  wide  double  stars 
varying  from  5"  to  40"  with  a  mean  of  30". 

Prof.  Comstock  then  gives  a  table  of  "  effective  wave-lengths,'^ 
which,  he  says,  show  a  dependence  on  the  colour  of  the  star. 
The  effect  is  small,  and  agrees  in  the  main  with  the  observations 
of  Gill  and  Chase.  The  entire  range  of  effective  wave-length 
from  the  whitest  stars,  such  as  Vega  and  Altair,  to  that  of  the 
ruddiest  ones,  e,  g,  Aldebaran,  Antares,  and  even  Mars,  does  not 
much  exceed  20/z/i,  a  result  only  one-fourth  that  obtained  by 
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Prof.  Seeliger  for  the  Nova  and  stars.     The  following  "  effective 
wave-lengths  "  are  taken  from  the  table  : — 


25  Cygni 
Vega  . .  . 
Altair  . 
Spica . . . 
Arcturus 


553 
556 

559 
560 

565 


a  Serpentis   . .  567 

I  Ophiuchi    . .  569 

Capella 572 

Antares     ....  575 

Mars '.  586 


B1D8TON  Obseevatort.  —  From  paragraphs  in  the  Liverpool 
newspapers  it  appears  that  the  disestablishment  of  this  observatory 
is  in  contemplation,  for  among  the  provisions  of  a  Bill  which  is 
being  brought  before  Parliament  by  the  Mersey  Docks  and  Harbour 
Board  is  one  to  relieve  them  of  all  necessity  to  maintain  the  ob- 
servatory and  to  authorize  the  Board  to  sell  the  building  and 
instruments.  There  seems  to  be  some  local  feeling  against  this 
course,  as  would  naturally  be  expected,  and  the  suggestion  is  made 
from  some  quarters  that  the  observatory  should  be  handed  over  to 
the  University  soon  to  be  established  in  the  city. 


The  Yaeiability  of  a  Obionis.  —  This  star  (Betelgeuse)  is 
given  in  Chandler's  Third  Catalogue  of  Variable  Stars,  magnitude 
at  maximum  i,  at  minimum  1*4,  irregularly  periodic.  It  was 
noted  by  Mr.  Packer,  of  Birmingham,  at  the  end  of  October,  that 
the  star  was  then  unusually  bright.  The  fact*has  been  confirmed 
by  Mr.  J,  E.  Gore,  who,  writing  to  the  English  Mechanic  on 
October  24,  quoted  from  his  note-book  that  on  Octobei*  io  the 
star  was  as  bright  as  Capella  (0*2),  and  nearly  as  bright  as 
Arcturus  (o'o)  on  October  17. 


Ereattjm. — Last  month's  number,  p.  411,  line  7, /or  "mdximum" 
reac? '*  minimum.''  '         '* 


.  ■ .     .      .  •  ,  ■     .  I 

Prof.  Karlinski  has  resigned  his  post  as  Direc<ipr  of  the 
Cracow  Observatory,  and  is  succeeded  by  M.  Maurice  P.  Eudzki. 

Sir  Wm.  Huggins  is  President  of  the  Eoyal  Society  for.  the 
ensuing  year,  and  Prof.  H.  H.  Turner  is  a  Member  of  the  Council* 

The  next  Meeting  of  the  Eoyal  Astronomical  Society  will  be  on 
Friday,  December  12  ;  of  the  British  Astronomical  Association 
on  Wednesday,  December  31. 


From  an  Oxford  Note-Book. 

In  these  days  when  the  Education  Bill  brings  specMy  to  bur 
minds  the  question  of  the  endowment  of  schools  bf  ail'  kinds,  the 
following  notes  may  be  of  interest.  • 

vol.  ixt.  2  Q 
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Id  Rigaud'a  *  Memoirs  of  Bradley,'  which  form  the  introduction 
of  'Bradley's  Miscellaneous  Works,'  occurs  the  following 
passage : — 

He  wa»  educated  in  the  grammar  school  at  Northleach,  under  the  tuition  of 
Messrs.  lies  and  Brice.  Hugh  Westwood,  Esq.,  the  founder,  placed  it  under 
the  superintendence  of  Queen's  College,  Oxford,  and  from  the  registers  of  that 
society,  it  appears  that  lies  (not  Egles  as  De  Fouchy  h&s  written  it)  was  master 
:it  this  time  :  Brice  was  his  assistant.  Bradley  continued  under  their  care  till 
lie  went  to  Oxford,  and  tiiose  who  are  interested  in  the  credit  of  the  school  still 
cherish  the  tradition  of  his  having  been  educated  at  it. 

These  words  were  written  about  1831.  Curiosity  provoked  me 
to  make  enquiry  of  a  Fellow  of  Queen's  College  concerning  the 
position  of  the  school  at  the  present  day ;  and  he  kindly  replied  as 
follows : — 

Until  ahout  1870  the  College  was  Visitor  of  Northleach  School,  and  our 
Provost  appointed  the  Head  and  Second  Masters.  Under  the  new  scheme, 
about  1870,  the  College  appoints  two  Governors.  When  the  change  took  place, 
two  of  the  Masters — tho  Head  and  Second,  I  believe — were  pensioned  off.  Now 
the  emolument  is  the  great  tithe  of  Chedworth,  and  owing  to  the  fall  of  tithe 
the  whole  income  of  the  foundation  is  swallowed  up  by  the  pensions,  and  some 
four  years  ago  the  school  was  closed. 

A  further  enquiry  addressed  to  the  late  Head  Master,  Mr.  F. 
(xodwin,  who  still  lives  in  the  house,  elicited  the  following  reply  : — 

Northleach,  R.S.O.,  Gloucestershire, 
24  Oct.  1902. 
There  are  no  old  registers  to  refer  to,  and  therefore  I  am  sorry  to  say  I  am 
unable  to  discover  any  entry  referring  to  Professor  Bradley.     I  am  afraid  the 
school  is  not  open  to  in.spectiou — it  has  been  shut  up  since  Xmas  1901. 


For  effectively  altering  the  sense  by  a  mere  transposition  of 
two  letters,  I  have  seldom  seen  anything  to  beat  the  following 
"  printer's  error "  which  caught  my  eye  in  reading  the  Times 
report,  for  October  9,  of  the  recent  Church  Congress  at  North- 
ampt/On.  The  subject  of  discussion  was  miracles,  and  the  speaker 
the  Rev.  H.  Eashdall.  Since  the  misprint  eluded  the  vigilance  of 
the  staff  of  the  IHmes,  attention  is  drawn  to  it  by  underlining  two 
words : — 

To  his  mind  the  idea  that  miracles  were  a  priori  impossible  was  based  upon  a 
confusion  between  two  totally  different  things — the  uniformity  of  nature  and 
the  law  of  causality.  The  law  of  casuality  was  a  necessity  of  thought,  the 
uniformity  of  nature  was  not. 


Som:e  months  ago  reference  was  made  in  these  Notes  to  Mr.  H. 
O.  Wells's  '  First  Men  in  the  Moon ' ;  a  delightful  book  of  imagi- 
nary travel,  which  maintains  a  high  standard  of  scientific  accuracy 
and  probability.  The  other  day  I  spent  sixpence  at  a  railway  book- 
stall on  Mr.  George  Griffith's  'A  Honeymoon  in  Space,'  and 
found  it  well  worth  the  money.  Mr.  Griffith  allows  much  greater 
freedom  to  his  imagination  than  Jules  Verne,  U.  G.  Wells,  or  any 
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similar  writer  I  have  yet  come  across.     The  two  just  mentioned 

are  content  with  a  trip  to  the  Moon  ;   and  others  have  visited  the 

planet  Mars,  as,  for  instance,  Mr.Percy  Greg  in '  Across  the  Zodiac' 

(1880  :  but  now  out  of  print,  I  fear) ;  but  Mr.  GriflSth  takes  us  to 

all  the  planets  in  turn,  and  with  great  ingenuity  finds  a  distinct 

and  probable  character  for  each.     Mars  is  inhabited  by  beings  who 

have  eliminated  all  emotion,  and  dispassionately  try  to  destroy  the 

voyagers  with  guns  which  fire  poison;    but  Venus  is  a  sinless 

Paradise,  where  lovely  beings  float  in  a  dense  atmosphere  which 

reduces  the  glare  of  the  Sun  to  the  most  perfect  of  temperatures. 

With  commendable  self-sacrifice  the  voyagers  leave  Venus,  for  fear 

of  introducing  evil  into  the  serene  community,  and  make  their  way 

to  a  satellite  of  Jupiter,  where  the  inhabitants  live  in  "  glorified 

hot-houses  "  and  have  very  nice  manners.     These  pleasant  accounts 

of  Venus  and  Callisto  are  a  welcome  change  from  the  pessimistic 

and  dreary  views  of  the  future  which  such  imaginative  writers  seem 

almost  inevitably  to  adopt.      But  Mr.  Griffith  has  not  got  up  his 

scientific  facts  like  Mr.  Wells.      He  thinks  the  phases  of  a  planet 

are  due  to  its  rotation  on  its  own  axis  : — 

It8  [Jupiter's]  phases  are  invisible  from  the  Earth  owing  to  the  enormous 
distance;  but  from  the  deck  of  the  Astronefthey  had  been  plainly  visible  for 
some  days,  and,  since  the  huge  planet  turns  on  its  axis  in  less  than  ten  hours,  or 
with  more  than  twice  the  speed  of  the  Earth's  rotation,  the  phases  followed  each 
other  very  rapidly.  Thus  at  twelve  o'clock  noon  by  Astronef  time  they  might 
have  seen  a  gigantic  rim  of  silver-blue  over-arching  the  whole  vault  of  heaven 
in  front  of  them.  By  five  o'clock  it  would  be  a  hemisphere,  and  by  five  minutes 
to  ten  the  vast  sphere  would  be  once  more  shining  full-orbed  upon  them.  By 
eight  o'clock  next  morning  they  would  find  Jupiter  "  new  "  again. 

The  "noon"  and  "next  morning"  of  this  extract  are  also 
characteristic  :  though  voyaging  through  space,  Mr.  Griffith  never 
manages  to  shake  himself  clear  of  earthl}'-  trammels  :  — 

The  Sun  climbed  quickly  up  through  the  star-strewn,  mid-day  heavens,  and 
the  full  Earth  sank  more  swiftly  still  behind  them. 

Here  again  is  how  Mr.  Griffith  deals  with  that  terrible  puzzle, 
what  happens  to  gravitation  when  we  travel  freely  in  space  ? — 

You  notice  that  although  the  wine  isn't  lying  straight  in  the  glass,  it  isii't 
moving  about.  It's  just  as  still  as  it  would  be  on  Earth.  That  means  that  our 
centre  of  gravity  is  not  exactly  in  line  with  the  centre  of  the  Earth. 

These  instances  will  suffice  to  show  that  there  is  plenty  of 
amusement  to  be  got  from  the  book  in  addition  to  that  which  the 
author  intended. 


Retfening  for  a  moment  to  the  statement  above  made,  that 
imaginative  writers  nearly  always  take  a  gloomy  view  of  other 
worlds  and  other  times  (especially  the  future)  ;  this  is  not  con- 
fined to  English  writers.  There  are  some  '  Essays  and  Dialogues' 
of  Giacomo  Leopardi  *  in  which  there  is  the  following  conversation 
between  the  Earth  and  the  Moon  : — 


*  Translated  by  Charles  Edwardes.     Triibner  &  Co.,  1882. 
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£«r^A.  Are  you  inhabited? 

Moon.  Yes  :  by  creatures  of  inauy  different  kinds,  as  unknown  to  you  as 
yours  are  to  me. 

At  least  you  can  tell  me  if  your  inhabitants  are  acquainted  with  vicea, 
misdeeds,  misfortunes,  sufferings  and  old  age;  in  short,  evils ?  Do  you  under- 
stand these  names  ? 

Moon.  Yes,  I  understand  these  well  enough,  and  not  only  the  names.  I  am 
full  of  them,  instead  of  the  other  things. 

Earth.  Which  are  the  more  numerous  among  your  people,  virtures  or  Tices? 

Moon.  Vices,  by  a  long  way. 

Earth.  Does  pleasure  or  pain  predominate  ? 

Moon.  Pain  is  infinitely  more  prevalent. 
#  #  #  I  firmly  believe  that  the  Sun  and  every  star  would  make  the  same  response. 

This  is  quite  as  gloomy  as  Mr.  H.  G.  Wells  himself ;  and  yet 
Leopardi  has  plenty  of  humour.  Oae  of  the  Dialogues  gives  an 
amusing  fantasy  on  the  origin  of  the  Copernican  Theory.  One 
morning  the  Pirst  Hour  goes  to  wake  the  Sun  as  usual  and  finds 
him  so  grumpy  and  sleepy  that  he  actually  refuses  to  get  up  and  go 
round  the  Earth  any  longer :  the  Earth  must  rotate  itself  instead. 
The  "  Last  Hour  "  must  go  and  fetch  a  philosopher  from  the  Earth 
to  receive  instructions.  Off,  therefore,  goes  the  "  Last  Hour  "  to 
Earth  and  finds  Copernicus  wondering  why  the  night  is  so  long. 
The  following  conversation  takes  place  : — 

Copem.  Ha !  what  is  this  that  I  hear  ?  It  is  like  the  flapping  of  the  wiugs 
of  some  huge  bird. 

L.  H.     Copernicus,  I  am  the  Last  Hour. 

Copem.  The  Last  Hour !  Well !  I  suppose  I  must  be  resigned.  But  I 
beg  of  you  if  possible  to  give  me  time  to  make  my  will  and  put  my  things  in 
order  before  I  die. 

L.  H.     Die!     What  do  you  mean  ?    I  am  not  the  last  hour  of  your  life. 

They  go  off  to  the  Sun,  who  explains  what  is  wanted,  Coper- 
nicus makes  all  sorts  of  difficulties  :  he  wants  a  long  lever  to  move 
t  lie  Earth  and  so  on  ;  and  ultimately  fears  that  he  would  be  burnt 
alive.  The  Sun  promises  that  he  shall  be  safe  if  he  dedicates  his 
book  to  the  Pope  ;  though  his  disciples  may  not  escape. — Quite  an 
amusing  little  sketch  altogether. 

In  another  dialogue  between  Hercules  and  Atlas  there  is  the 
same  humour,  rather  soured,  however,  by  the  author's  pessimism. 
Hercules  comes  to  relieve  Atlas  of  his  burden  for  a  time,  but  Atlas 
says  it  is  scarcely  necessary,  for  the  Earth  has  become  quite  light 
and  almost  lifeless  :  instead  of  the  strong  pulsation  there  used  to 
be,  it  only  "  throbs  like  a  watch  with  a  broken  spring."  Hercules 
and  Atlas  conclude  that  the  people  are  all  asleep ;  and  proceed  to 
play  ball  with  the  Earth,  tossing  it  from  one  to  the  other,  until  by 
accident  they  drop  it  and  are  much  frightened.  But  on  picking  it 
up  and  putting  it  to  their  ears,  they  hear  no  excitement — the 
people  seem  to  be  still  asleep :  and  then  comes  an  ingenious  bit  of 
sarcasm,  to  lead  up  to  which  the  whole  story  seems  to  have  been 
deliberately  written : — 

Hercules.  In  one  of  Horace's  songs  he  says  that  the  just  man  would  stir  not 
though  the  world  fell.  Since  the  world  has  now  fallen  and  no  one  has  moyed, 
it  follows  that  all  men  are  just. 
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